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AMERICAN RAILWAY SPEEDS. 

The Engineer, of London, is greatly disturbed from 
time to time because American railroad men—mana- 
gers, master mechanics and engineers—persist in credit- 
ing their own locomotives with feats of speed and 
hauling power which are entirely beyond the capabili- 
ties of any English locomotive. This periodic irritation 
is discernible in every announcement of an exceptional 
American locomotive performance that may appear in 
the columns of our contemporary. Ordinarily the 
vexation appears in the form of an obvious query 
mark, deftly woven into the phraseology of what 
purports to be a simple announcement of the fact that 
a fast run has been made. But if the run should hap- 
pen to have been particularly brilliant, the editor's 
wrath is manifested by his handing over the details 
of the performance to The Engineer's expert in figures, 
who proceeds to prove on general principles, and by 
the aid of sundry formule of unimpeachable antiquity, 
that, in the nature of things, the feat could never have 
been performed. No sooner does an American engi- 
neer ‘“‘smash the record” than the expert proceeds to 
smash the engineer, burying the luckless wight under 
a very avalanche of theoretical calculations. 

When locomotive No. 564, of the Lake Shore and 
Michigan Southern Railroad, hauled a 150 ton train for 
86 miles at the rate of 72°9 miles per hour, The Engi- 
neer proved to an absolute demonstration that such a 
thing could never have occurred. Thereupon the 
editor was favored by the officials of the road with all 
the details of the performance, including a profile of 
the line, the statements being duly certified by the 
proper parties. This brought forth an acknowledg- 
ment that, in the presence of such overwhelming 
testimony, some revision of the elaborate calculations 
upon the basis of which the performance had been 
discredited by the expert was necessary—a somewhat 
superfluous admission. 

After a brief period of well earned repose, our con- 
temporary has again been disturbed by the performance 
of American locomotives, the immediate cause being a 
letter written to the Railroad Gazette by Mr. George 8. 
Strong, in which he quotes certain runs made in 1887 by 
the Strong locomotive, runs which were certified by the 
proper officials and accepted as authentic by the engi- 
neering press throughout the country. It was acknowl- 
edged at thé time that the loads hauled, the speed, and 
the indicated horse power rendered the performances 
among the most remarkable on record ; but the trials 
were so carefully carried out, and the facts were re- 
ported by such impartial ana unimpeachable witnesses, 
that they have never been seriously questioned. 

The Engineer, however, again doubts the credi- 
bility of railroad men in this country, and does not 
hesitate to say so. It proceeds to demolish their testi- 
mony in its customary and familiar style. The econtro- 
versy is too lengthy for reproduction in these columns, 
but Mr. Strong’s letter to the Railroad Gazette, The 
Engineer's criticism, and a reply by Mr. Strong ad- 
dressed to the editor of the SCIENTIFIC AMERICAN will 
be found in the current issue of the SUPPLEMENT. 

We are given to understand that, as on the occasion 
of the Lake Shore run above referred to, The Engi- 
neer is to be supplied with the certified statements of 
the officials of the roads on which the runs were made, 
on the receipt of which, no doubt, our contemporary 
will proceed to revise its already revised calculations. 

In general it nay be said that it is altogether absurd 
to make the data of English locomotive performance 
the basis of an argument as to the possible or impossible 
performance of an American locomotive, so radically 
different are the leading features of the two designs. 
The American machine can haul the larger loads be- 
cause it is specially designed to do so, and the same 
reason must be given for the relatively large horse 
power which it is able to indicate, and does indi- 
eate, on such runs as these in question. Indicated 
horse power is the product of piston pressure by piston 
speed, and the locomotive that is able to maintain 
a high mean piston pressure in conjunction with high 
piston velocity will show a proportionally large horse 
power. The American locomotive is provided with 
large port areas and drivers of moderate diameter ; 
and in running a given distance, when working up to 


17686 | its full power, it will use a far greater volume of steam 


in its cylinders than an English locomotive with its 
seven or eight foot drivers and slower piston speed. 


mes} The ports of an English locomotive’s cylinders are 


short and cramped, ill adapted to give that free admis- 
sion and escape to the steam which is essential to 
effective work at very high speeds. The slow piston 
speed and the low mean eylinder pressure will account 
for the small indicated horse power of English locomo- 
tives, which ordinarily ranges from 700 to 800; where- 
as the locomotives that haul the heavy‘expresses in this 
country will indicate from 1,100 to 1,300 horse power 
when working up to their full power. Just here lies 
the explanation of the relatively great size of locomo- 
tive boilers in America. Engines that use such large 
volumes of steam require large boiler capacity; and 
hence the latest boilers in this country have from 1,800 
to 2,200 square feet of heating surface, as against from 





rem | 1,000 to 1,300 square feet in England. 
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Other things being equal, the ieanceaties ate can 
pass the greatest weight of dry steam through its cyl- 
inders, in traversing a given distance on the rails, will 
exert the greatest power. English engineers, who are 
continually expressing their surprise at the enormous 
size of American locomotive boilers, should bear in 
mind that it is its large boiler capacity which primarily 
enables the American locomotive to haul heavy loads 
at speeds which are altogether beyond the power of 
the English machine. 

The English locomotive is handicapped at the very 
start by its small boiler with only 1,000 to 1,200 square 
feet of heating surface, and the valve gear and piston 
speed are proportioned to match it, the ports being 
small and the piston speed slow. The extremes of de- 
sign are shown in a comparison of such engines as 
the new express locomotives of the New York, New 
Haven and Hartford Railroad in this country and the 
Northeastern Railroad in England. The New Haven 
locomotive, with 6 foot drivers and 20 x 24 inch ecylin- 
ders, has 2,114 square feet of heating surface and 30 
square feet of grate area. The Northeastern engine, 
with 20 x 26 inch cylinders and 7 foot 744 inch drivers, 
has only 1,216 square feet of heating surface and 20 
square feet of grate area. For a supreme effort in 
hauling a maximum load at a maximum speed, which 
is the correct design? The Engineer might answer 
that the English engine is not designed for such ex- 
cessive work. But the American locomotive is, and by 
virtue of its design it is capable of those extraordinary 
exhibitions of power which our contemporary finds it 
difficult to credit. 

The locomotive which made the runs that are now 
called in question represents an extreme application of 
the distinctive features of American design. The double 
furnace gives 60 square feet of grate area, as against 20 
square feet in the English locomotive ; the gridiron 
valves give 34 inches lead line or length of port on 
each valve, with an area of 254¢ square inches, as 
against 10 inches lead line or length of port on each 
valve with an area of 124g square inches on the aver- 
age English locomotive ; and with a 75 per cent cut-off 
this locomotive has given as high as 150 pounds mean 
pressure in the cylinders. 

In conclusion it may be said that if the designers of 
English locomotives would cease to strive after an ideal 
economy in fuel, and devote their attention to the more 
serious problem of hauling heavy loads at high speed, 
they could solve the problem at once by adopting the 
practical and common sense methods of American 
builders ; moreover, if The Engineer would spend as 
much time and energy in teaching its readers how and 
why the American locomotive does certain things as 
it how spends in trying to prove that it never has and 
never will do them, it would be more in line with 
modern developments and Jess open to the charge of 
persistent and unreasonable prejudice. 

“DEFECTIVE PATENT LAWS.” 

The love of criticism is a quality inherent in human 
nature. Perfection is never attained by man, and his 
work is always open to unfavorable comment. This 
statement applies broadly to almost every case, and 
holds even when the critic has accurate knowledge of 
the subject he treats of. But the wings of his imagi- 
nation work with infinitely greater vigor when they 
move in an atmosphere of ignorance. He has but to 
assume the facts in the case and then to criticise them, 
and his work is done. 

Recently the patent law of the United States has 
been thus criticised by one of our Chicago contempo- 
raries. Among its editorial articles appears one bear- 
ing the title ‘‘ Defective Patent Laws,” which criticises 
unfavorably what the writer of the article in question 
conceives the patent laws of this country to be, and 
undertakes in this vein of ignorance to compare them 
with those of foreign lands. The utter ignorance of 
existing facts, and the misconception of the scope of 
the patent system, is impressive. It is also impossible to 
ascertain whether the writer thinks that the inventor 
is too hardly dealt with or whether he considers the 
publie the sufferer. Our only inducement to notice 
an article containing such a mass of misstatements 
is the fact that the journal has a somewhat wide cireu- 
lation, and will go to inspire discontent with the pa- 
tent statutes. On them a vast body of decisions and 
rules of practice have been based, and, consequently, 
our patent law is so well formulated that its practice 
has become practically codified. A lawyer who takes 
out a patent for a client knows what he has to expect 
from the Patent Office examiners, and works in the full 
enlightenment of such knowledge. He has in his mind 
the general scope of decisions in the circuit and supreme 
courts, and formulates his claims in accordance there- 
with. Radical changes in the patent law would work 
irreparable harm to inventors by putting them at sea 
with regard to their rights. Stability is a necessity in 
the case of. patent franehises. 

A mistaken apprehension as to the seope and func- 
tion of a caveat marks the opening of the article. The 
writer states that a caveat is objectionable, as by the 
payment of ten dollars per annum it may be kept alive 
and practically extend the life of a patent for an inde- 
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nite period, giving the inventor protection for any 

onber of years. In this erroneous statement we find 

» expression of a common misapprehension. A caveat 

simply a memorandum filed in the Patent Office, en- 

ling the inventor to notice of the filing of an applica- 

n by another. A caveat protects the inventor but not 

» invention. The protection it affords is not the same 

that of a patent, and it has no standing in court 

\ieh could render it a protection against infringe- 

nts. While the caveat remains in force, the inventor 

\y apply for a patent, and when the patent has been 
ced, and then only, his rights can be enforced. He may 

_rend a caveat for a term of years by annual payment, 

| the extension is not one of right toa patent, but only 

right to a notice of another person applying for a 

rent. A eaveat extended for a long period would, on 

contrary, imperil the standing of an inventor in 
eourt as showing want of diligence on his part in filing 

))\. applieation or perfecting his patents. The editorial 
thn objeets to the length of term of United States 
pa/ents and eites the admirable practice of the Russian 
Parent Offiee in this respect, which issues a patent, it 

.s. fora term not exceeding ten years. It seems rather 
‘nge that a progressive people like ourselves should 
bo -alled upon to admire the antiquated patent system 
of Russia, with its exorbitant fees and impracticable 
methods; but the writer was again speaking in crass 
iznoranee, for on July 1, 1896, the Russian government 
instituted a new patent system, making the life of a 
pat-ot fifteen years. 

‘he power of Congress to extend the term of United 
States patents is then taken up, and the writer waxes 
eloquent over the great wrong in extending these priv- 
ileges to the bloated inventor. We would like to ask 
whether our esteemed contemporary is not aware that 
it is years sinee Congress has granted a petition to ex- 
tend the terms of a patent, and then only with good 
eause, 

So far the writer of the article which we criticise has 
taken a position opposed to the inventor, seeming to 
think that too much consideration is awarded him by 
the law. Now a chanze of front occurs, and an old 

ht forward by the writer, in the 
a ater is at the mercy of infringers 
unless he has capit ‘ont is meritorious he 
never need be without ca; ‘oral govern- 
ment does what it ean to protec: i : it 
opens to the patentee the highest tribuna! 

United States for the determination of his rights. 

The Patent Office examination, which is made befor: 
the patent is issued, is an admirable system and en- 
ables the inventor to learn definitely the state of the art 
before the term of his patent has begun torun. Our 
enlightened contemporary thus indorses the system of 
our friends beyond the sea: “‘In Norway and Great 
Britain questions of alleged infringements must be 
settled before a patent is issued, and the patentee may 
then reap the full benefit of his invention without 
fear of interference.” 

This statement is absolutely without foundation. In 
(ireat Britain there is no examination by the govern- 
iment, and the patent is issued, irrespective of novelty, 
to the first applicant. The issuing of the patent there 
is no guarantee or evidence of novelty, and the true 
value of the patentee’s rights are not tested until after 
the patent is issued. In Norway there is a superficial 
exainination only. 

Another point made in the article we discuss is that 
the payment of the full fee before the patent is issued 
is onerous. The practice in other countries where 
annual payments are required is cited as an example 
of more liberal treatment of the inventor. Experience 
proves this not to be the case. In fact, the cost of a 
United States patent is in the aggregate less than that 
for any other country. The United States exacts two 
holinal fees only—one of fifteen and another of 
twenty dollars ; and for this total of thirty-five dollars 
the seventeen year franchise is granted. No greater 
liberality could be rationally expected. The annual 
lees exacted under vhe laws of other countries are often 
onerous and aggregate quite a large sum if extended 
over many years, amounting in some countries to 
$1,500 in taxes alone. 

. The criticisms so often expended on the United 
States patent laws are generally the outcome of ignor- 
“lice or misconception. The theory is especially an 
object of misapprehension. Practically the encourage- 
'uent of inventors brings about the enrichment of the 
country and the advance of its most important 
‘nterests. The way to render the protection at once 
“inple for the inventor and fair to the rest of the 
country is to publish the invention and to lay it open 
‘o the world. This opening to the world is expressed, 
*tymologieally speaking, in the word “ patent.” This 
“urrender of his closely guarded secret is the inventor's 
price for statutory protection. 

We cannot better close this notice than by quoting 
the final words of our contemporary: ‘‘ Where the 
“cnlus of invention in all branches of industry is as 
“tive as it is in this country, the protection of the 
‘4s to the inventor should be as liberal as in any other 
“ountry on the globe.” 
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already meets this high standard. That there are 
defects no one can deny, but we believe our system to 
be the most just, equitable and efficient system of that 
in force in any country. 
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THE HEAVENS FOR MARCH. 
BY WILLIAM BR. BROOKS, M.A., F.R.A.8. 
THE SUN. 

The sun’s right ascension on March 1 is 22 h. 51 m. 26 
s.; and its declination south 7 deg. 17m. 16s. On the 
last day of the month its right ascension is 0 h. 41m. 
21 s.; and its declination north 4 deg. 27 m. 8 s. 

On March 20 at 3 A. M. the sun crosses the celestial 
equator on its northward journey, enters the first point 
of Aries, and spring commences. 

Telescopic observation of the sun will prove of in- 
terest to the student. The great sun spot of January 
came into view again by the sun’s rotation early in 
February, according with the prediction. 

It was in good position on the 5th, when it was pho- 
tographed, and drawings made at this observatory. It 
had changed in form considerably, and was smaller 
than in January, but was plainly visible to the naked 
eye through a smoked glass. In the telescope it pre- 
sented a fine appearance. This spot will probably re- 
appear by rotation, and be in good position the first of 
March. 








MERCURY. 

Mercury is morning star, but is not very well placed 
for observation except at the beginning of the month. 
On the first day of March at 8h. A. M. Mercury is in 
conjunction with the moon, when the planet will be 1 
deg. 57 m. south of the moon. The right ascension of 
Mereury,on March 1 is 21 h. 29 m. 48s8.; and its deeli- 
nation south 16 deg. 32 m. 58s. On the last day of the 
month its right ascension is 0 h. 23 m. 17 s.; and its 
declination north 0 deg. 56 m. 4s. 


VENUS. 

Venus is evening star, and so glorious an object that 
no one can view it without an exclamation of delight. 
A peerless celestial diamond. It is now seen at a high 
altitude in the western heavens as soon as it is dusk. 

Venus is at its greatest brilliancy on March 21, and 
for some time before and after that date is visible to 
the naked eye in the day time. After dark, on a clear 
evening when the moon is absent, the light of Venus is 








By all means, so be it. We believe our patent system 


so intense at the period of greatest brilliancy that ob- 
tante tr it ” ese , sdov 
“is in perihelion on March 4, and on the 26th 
reaches its greatest heliocentric latitude north. 

On the 7th of the month, at 8:30 A. M., Venus is in 
conjunction with the moon, when the planet will be 1 
deg. 25 m. south of the moon. 

On the first of the month Venus crosses the meridian 
at 2h. 58 m. in the afternoon, and sets at 9 h. 45 m. 
P. M. On the last of the month Venus crosses the 
meridian at 2h. 9 m. in the afternoon and sets at 9 h. 
30 m. P. M. 

The right ascension of Venus on the 15th day of the 
month is 2 h. 17 m. 42 s., and its declination north 18 


deg. 45 m. 14s. 
MARS. 


Mars is evening star, and is in quadrature with the 
sun, or ninety degrees therefrom, on March 18. Its dis- 
tance from the earth is rapidly increasing, but very 
good observations of the planet may yet be made. 

Mars is in conjunetion with the moon on March 11 at 
6h. 43m. P. M., when Mars will be 1 deg. 34 m. south 
of the moon. 

On the first of the month Mars crosses the meridian 
at 6 h. 42 m. P. M. and sets at 2 h. 20 m. after mid- 
night. 

On the last of the month it crosses the meridian at 
5h. 43 m. P. M. and sets at 1 h. 20 m. past midnight. 

The right ascension of Mars on the 15th of the month 
is 5 h. 47 m. 54 s. and its declination north 25 deg. 43 | 


m, 42s. 
JUPITER, 


Jupiter is evening star, having passed opposition with 
the sun on the 23d of February, when it changed from 
morning to evening star. Itis a beautiful and conspic- 
uous object in the eastern evening sky. Jupiter is in the 
constellation Leo, a few degrees east of Regulus. This 
is a most favorable time for telescopic work upon Jupi- 
ter, its wonderful belts’ and beautiful moons forming 
charming celestial pictures. The following are some of 
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planet. On March 13 at & h. 48 m. 44 8. P. M. the I 
satellite will reappear from an eclipse. At 1 h. 9m. 
past midnight the II satellite will disappear in occul- 
tation, At 4 h. 52 m. 46 s. the same morning, the II 
satellite will reappear from an eclipse. On March 21, 
at 7h. 24m. P. M., satellite I will egress from transit ; 
and at 8h. 1 m. the shadow of satellite I will pass off 
the disk of the planet. On March 28, at 6 h. 51 m. P. 
M., the I satellite will enter upon the disk in transit. 
At 7 h. 36 m. P. M. the shadow of satellite I will in- 
gress. At 9h. 10 m. the same evening the I satellite 
will pass off the disk ; and at 9 h. 55 mm. the shadow of 
satellite I will follow. 

On March 16, at 11 h. 22m. P. M., Jupiter will be in 
conjunction with the moon, when the planet will be 3 
deg. 15 m. north of the moon. 

On the first of the month Jupiter rises about 5 
o'clock in the afternoon, and comes to the meridian at 
li h. 46 m. P. M. On the last of the month Jupiter 
comes to the meridian at 9 h. 36m. P. M. and sets at 
4h. 20 m. A. M. 

The right ascension of Jupiter on the fifteenth day 
of the month is 10 h. 20 m. 36 8. and its declination 
north is 11 deg. 45m. 49 s. 

SATURN. 

Saturn is in the morning sky and slowly coming into 
better position for telescopic observation. It is on 
the borders of Scorpio, about ten degrees northwest 
of the bright star Antares. On the ninth of the month 
Saturn is stationary. 

On the first of the month Saturn rises at 24 m. past 
midnight, and crosses the meridian at 5h. 18m. A. M. 
On the last of the month it rises at 10 h. 25 m. P. M., 
and crosses the meridian at 3h. 15m. A.M. The right 
ascension of Saturn on the fifteenth of the month is 
15 h. 56 m. 148.; declination south 18 deg. 9 . 8. 

URANUS AND NEPTUNE. 

Uranus is in the morning sky, in the constellation 
Scorpio, and very close to Saturn. All through the 
month of March it is about two degrees southwest of 
Saturn. 

Neptune is in the evening sky in the constellation 
Gemini. At the beginning of the monti it is between 
the feet of Castor, one of the Twins. On Mareh 7, 
Neptune is in quadrature with the sun. 

Smith Observatory, Geneva, N. Y., February 19, 1897. 
——— >< 
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over what is known as the Burlington route from 
Chicago to Denver, was in some respects the most re 
markable of the many similar performances of recent 
years. There have been faster long distance runs for a 
shorter total distance, and other runs of this class have 
been made with heavier loads; but taken as a feat of 
fast passenger travel for the given distance it stands to- 
day as an altogether unrivaled performance. 

There is a special merit attaching to this perform- 
ance from the fact that it was calied for at the short 
| est notice, and the railroad used the engines which were 
readiest to hand. Moreover, the object of the effort 
was not to gain the notoriety which attaches to a run 
of this kind, but it was the thoroughly iegitimate one 
of placing a father as quickly as [possible at the bed- 
| side of his dyingson. The journey was made in a spe- 

cial ear which was hauled by nine different engines. 
The greater part of the work was accomplished with 
| standard American 8 wheeled locomotives, with 17 by 
| 24inch or 18 by 24 inch cylinders, and weighing about 
80,000 pounds. One stretch of 57 miles was covered 
with a mogul locomotive with 19 by 24 inch cylinders, 
and 185 pounds of steam, whose weight was 110,000 
pounds; and for 143 miles of the trip a 10 wheeled loco- 
motive-weighing 120,000 pounds, with 19 by 24 inch 
cylinders and 185 pounds of steam, was employed. It 
is noticeable that none of the driving wheel centers 
were above 62 inches—a remarkably small dimension, 
considering the high speed that was maintained. 

The Denver station is 4,588 feet above the level of 
the Chicago station, and the total time oecupied in cov- 
ering the 1,026 miles between the two points was 18 
hours 538 minutes. This gives an average speed of 54°27 
miles per hour inclusive of stops. The average speed, 
exclusive of stops, was 57°53 miles per hour. 

———> + o-+e — 
SAGACITY OF HORSES. 














the interesting phenomena of Jupiter's satellites for 
March. On March 4 at 9b. 50m. P. M. the I satellite | 
disappears in occultation. At 21 m. past midnight 
satellite I reappears from an eclipse. At 3 h. 53 m. the 
same morning the II satellite enters upon the disk of | 
the planet in transit ; and at 4h. 22 m. the shadow of 
satellite II enters in transit. 

On March 5 at 7 h. 9m. P. M. the I satellite enters 
upon the disk in transit. At 7 h. 24 m. P. M. the 
shadow of satellite I enters upon the disk in transit. 
At 9h. 19m. 15s. the III satellite reappears from an 
eclipse. At 9 h. 28m. the I satellite will egress from | 
transit ; and at 9 h. 48 m. the shadow of satellite I will 
pass off the disk. Thus, in about two and one- 
half hours of a single evening, we have five distinct 
and interesting events in the phenomena of this giant 





In the year 1872, during a skirmish with the Sioux 
Indians, the Third United States Cavalry formed an 
encampment in a valley on the southern border of 
Dakota. At nightfall the horses were tethered by a 
long line to the ground. Toward daybreak a violent 
storm of rain and hail burst over the valley, when the 
terrified animals broke loose from their fastenings and 
tore away up the steep sides of the valley into the terri 
tory of the enemy. Without horves, at the mercy of 
the enemy, we would have been ijost ; yet it was impos 
sible, in the darkness, to go after them into an un 
known country, probably full of Indians. The com- 
manding officer, as a last resource, ordered the stable 
call to be sounded. In a few minutes every horse had 
returned to the encampment, and we were saved.— 
Thierfreund. 
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A MACHINE FOR STAMPING ENVELOPES, ETC. although for a magnification of two diameters it is 
The illustration represents a machine from which | two-thirds shorter than the spy glass, fora magnifica- 
stamps may be fed out one by one, moistened, and ap- ition of ten times the difference it is no longer, but 
plied to a letter or package, Fig. 1 showing the ma- | fifth shorter. 
chine in perspective, and Fig. 2 being a vertical; In order to have a manageable telescope capable of 
section. The improvement has been patented by being mounted asa field glass having quite a wide field, 
Winfleld L. Dinsmoor, of Portland, Oregon. The top/a strong magnification, and luminosity, it would be 
portion of the base of the machine is cushioned and | necessary to find some means of modifying the spy 
adapted to slide a limited distance, as indicated by the | glass in shortening its focus and suppressing the system 
dotted lines. this movement being effected by pressing | of lenses that rights the image. It was Porro, a French 
inward a handle, which, while making an opening to| physicist, who first pointed out the course to pursue in 
the chamber below, also actuates a sponge-holding or | order to obtain such a result. He employed two total 
reflection prisms, which forced the luminous ray to re- 
turn twice upon itself, and, at the same time, righted 
the image. But the tentatives made by him and a few 
others (Hoffmann especially) to attain a practical result 
were unsuccessful. 

It was but a short time ago that Zeiss, the well 
known optician of Jena, succeeded in applying this 
method with entire success to a new system of field 
glass, which we have seen experimented with at the 
establishment of Mr. Krauss, the grantee of the Zeiss 
patents for France. 

As may be seen in Fig. 1, which gives a section of the 
optical system, the luminous ray entering through the 
objective falls upon a total reflection prism that sends 
it to a second and similar prism, where it is broken 
anew in order to go to the ocular. It might be sup- 
posed that the use of two prisms would suppress much 





moistening pad lever to move the sponge or pad up 
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= ett tion yy light and cause the loss of thé benefit resulting from the 
—_ —- doing away with the righting of the image by a system 


of lenses. But such is not the case, since the prism 
allows of the passage of much more light than does a 
lens in which the central part is almost solely utilized 
in consequence of the use of the diaphragm. Besides, 
these prisms are of glass of such purity that when placed 
upon a sheet of white paper, we distinguish no differ- 
ence in tint between the portion of the paper that they 
ward through the opening. The construction is such | cover and that which is not covered. There is another 
that the sponge or pad’ does not come in contact with | great advantage that results from the mode of con- 
the body of the water below, and is thus prevented | struction of these field glasses, and that is the increase 
from carrying an access of moisture. In the upper|of the sensation of relief due to the spacing of the ob- 
part of the casing is a drum, on which is wound a tape | jectives. It will be remarked, in fact (Fig. 2), that al- 
made up of stamps, engaged by a friction roller as it is| though the oculars are necessarily at a distance of six 
unwound and passed around a lower wheel, on which | or seven centimeters (which is that of the mean dis- 
are teeth adapted to enter the perforations between | tance between the eyes), the objectives, as a conse- 
the stamps, the stamps being held in position on the | quence of the use of the prism, are separated from each 
wheel by a spring guard, and the lowermost stamp! other by eleven centimeters. Now we know that the 
being passed through a spring threat plate in the bot- | stereoscopic effect is so much the more markea in pro- 
tom of the casing, and beneath a vertically moving | portion as the points of view whence the rays reach the 
plunger. The stamp drum may be turned by a thumb observer's eye ate farther apart. This principle, more- 


wheel from the exterior of the casing, on one edge of | over, was studied by Helmholtz, who, under the name 


| of the telestereoscope, proposed an apparatus in which 
the rays were re- 
flected from mir- 
rors. It was in 
following up this 
idea that Zeiss 
constructed a sec- 
ond model of field 
glass in which it 
is possible to in- 
crease the dis- 
tance between the 
objectives indefi- 
nitely, so to speak. 
The diagram in 
Fig. 1 will show 
how this result is 
reached. Oppo- 
site the objective 
there is a total 
reflection prism, 
| A, which sends 
upside down near the objective must be righted by | the ray to a sec- 
means of supplementary lenses, is always quite cum-' Fig, 1—PASSAGE OF THE RAYS IN ond prism, B, ca- 
bersome, even for relatively feeble magnifications. Con-| THE STEREOSCOPIC FIELD GLASS. pable of being 


sequently, it would 


a 
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DINSMOOR'S STAMP AFFIXING MACHINE. 





which is a door through which the stamps are intro- 
duced. The plunger is normally held in raised posi- 
tion by a spring, but is adapted to be forced downward 
by a yoke lever, a cross bar of which extends through 
curved slots in the sides of the casing, an arm from 
this lever actuating the stamp-carrying wheel. When 
the handle at the base is pushed inward, the lever 
carrying the moistening pad moves the latter up through 
the opening to moisten the stamp, a spring returning 





the table to its normal position as the pad drops down, 
and, on pushing down the yoke lever handle, the 
plunger presses the moistened stamp upon the en- 
velope or package placed in position beneath it. 








A NEW FIELD GLASS. 

The telescopes employed for effecting the magnifica- 
tion of terrestrial objects or, what amounts to the nial 
thing, for bringing them apparently nearer to us, are | 
of two kinds—the spy glass and the Galileo telescope. | 
Each of these has its advantages and its inconveniences. | 
The spy glass, in consequence of its optical system, | 
which empioys long foci, and in which the image given | 





be impossible to 





placed as far from the first as may be desired, the spac- 
ing being determined by the focal length of the field 
glass. 

After being twice reflected in the prism, B, the 
ray meets a second prism, C, which sends it to the 
ocular. In the instrument constructed upon this 
principle (Fig. 3), and which is called a stereoscopic 
field glass, a joint permits of placing the two tubes 
of the glass in the prolongation of one another (No. 
1) or parallel (No. 2), for the sake of ease of carriage. 
These two positions may be utilized in two special 
cases: In the first, for example, one can stand be- 
hind a tree (No. 3) and in the second behind a wall 
(No. 4) for making his observations more at ease. 

When a landscape is examined with this new type of 
field glass, the observer is surprised at the relief that 
the image assumes. The objects place themselves in 
their respective planes, and it is possible to ascertain 
their exact position. From a military standpoint, such 
instruments are destined to render genuine services by 
permitting of better estimating distances for the regu- 
lation of firing, of more distinctly seeing the work done 
by an enemy, and of estimating the depth of a body of 
troops located at a distance. They will prove the in- 
dispensable complement of every officer's equipment.— 
La Nature. 
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A BEDCLOTHES FASTENER. 
The illustration represents a simple and inexpensive 
deviée for keeping clothes in place on a bed, its con- 
struction being such that the gripping jaws will not 











JOY’S BEDCLOTHES FASTENER. 


injure the most delicate quilt or other bed covering, 
while the jaws are also adapted to be locked at various 
distances apart to accommodate the different thick- 
nesses of bedclothes, from the lightest to the heaviest. 
The improvement has been patented by Russell T. Joy, 
of No. 29 Murray Street, New York City. The gripping 
jaws at the outer extremities of the two pivoted arms 
of the holder consist of a series of leaves, preferably 
trefoil, their edges being smooth and rounded, and one 
of the arms has at its other end a lateral extension with 
recess, at the bottom of which are ratchet teeth, a latch 
pivoted on the extension having a finger adapted to 
extend across the teeth when the latch is straightened. 
An elastic band connects the eye of the latch with the 
head of a screw, with which the device may be con- 
nected to a wooden headboard, or, when the bedstead 
is of metal, a cord with a ring and snap hook are sub- 
stituted for the screw eye. A pawl on the end of the 
other arm is adapted to engage the ratchet, when the 
device is adjusted to hold the clothes, the ratchet and 
pawl being locked together by straightening the latch, 
earrying its finger 
over the pawl. 








mount it in the form 
of a field glass: and 





this is to be regret 
ted, because we thus 
lose the benefit of 
binocular vision 
which permits us to 
perceive relief. The 





Galileo telescope is 
much shorter, and 
the image is righted 
by the ocular, which 
is divergent Conse 
quently, it is more 


luminous. So for 





field glasses it is al 
ways this that is em 





pioved. But it em 
braces too limited a 
field, and, moreover 














for high magnifica 
tions it rapidly loses 





the advantage of 
being shorter, since, 


THE ZEISS STEREOSCOPIC FIELD GLASS. 





Fig. 3.—1. The field giass open. 2%. The field glass closed. 3. Observation from 
behind a tree. 4. Observation from behind a wall. 
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Aquarium at Castle 
Garden is visited 
daily by 7,000 people, 
says Science. This 
large attendance de- 
monstrates the use- 
fulness of such in- 
stitutions for pur- 
poses of instruction 
and healthful amuse- 
ment. It is under- 
stood that Mayor 
Strong is in favor 
of setting aside the 
land at Bronx Park 
for the Zoological 
Park, and it is much 
to be hoped that 
arrangements may 
be carried out with- 
out too great de 
lay. 
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A TWO THOUSAND HORSE POWER TURBINE. 

The hydraulic and electrical installations at Niagara 
Falls offer some of the most interesting engineering 
features in the world. We illustrate one of the enor- 
mous turbine wheels of the new plant of the Niagara 
Falls Hydraulic Power and Manufacturing Company, 
which has been recently completed, the machinery 
being now in operation. The plant was built for the 
purpose of supplying the new aluminum factory of the 
Pittsburg Reduction Company and to supply power to 
other consumers. The company now furnishes power 
to the Niagara Falls & Lewiston Railroad and the 
Lewiston. & Youngstown Railroad. The water supply 
for the plant is taken from the upper Niagara River. 
[he water flows through a canal 4,400 feet long, 70 feet 
wide and 11 feet deep to a basin 400 feet long and 70 

et wide which runs parallel to the high bank. 

The water for the new power house is taken from a 

asin to a forebay, 180 feet long, 30 feet wide, and 22 

et deep, located on the extreme edge of the high bank. 

ver the forebay is built 
he gate house which 
overs the gates control- 
ng the admission of water 

o the penstocks. There 
ire also two waste gates 
each 20 feet deep by 8 feet 

vide, by whieh the canal 
nay be cleaned at any 
time. The apparatus for 
} lling these gates was 

evised by Mr. Wallace C. 
lohnson, chief engineer of 
the company, under whose 

immediate supervision the 

entire plant was erected. 
Before each pair of gates 
are two east iron cylinders 
about 8 feet high with pis- 
tons ; the two ends of each 
cylinder are eonnected to 
a pump driven by an elec- 
trie motor, by which the 
oil with which the cylin- 
ders are filled is pumped 
into either end at will, fore- 
ing the pistons to move ac- 
cordingly. The piston rods 
are connected by an iron 
beam on which are hooks 
taking hold of pins on the 
With this appara- 
tus it is said that a pressure 
of 100,000 pounds may be 
maintained. 

The power house is 180 
feet long and is arranged 
to eventually contain six- 
teen wheels of about 2,000 
horse power each. The 
wheels work under a maxi- 
mum head of 218 feet, the 
highest head thus far used 
for such a large power. 
Owing to the fluctuation 
of the height of the water 
in the lower river the gen- 
erator floor of the station 
was built some 20 feet above 
the normal water level, and 
order to connect the 
water wheels directly to 
the generator shafts it was 
necessary to have them also 
at the same elevation. It 
was found necessary to use 
turbine wheels mounted on 
horizontal axes to give the 
hecessary speed regulation 
requisite in a direct con- 
nected plant. The pen- 
stock rans down vertically 135 feet and is 8 feet in 
diameter, being built of steel plates. After reaching 
the bottom of the vertical fall the penstock runs at an 
angle of 45° and then runs horizontally under the floor 
for a distance of 70 feet; the size of the penstock is here 
increased to 10 feet in diameter. 

The water is supplied to the turbines from under- 
neath. Valves are provided so that each turbine can 
be cut off from service if desired. There are at present 
four turbine wheels installed. They are each of 2,000 
horse power and run at 280 revolutions per minute. 

The turbines were built by James Leffel & Company, 
of Springfield, O. Each turbine takes water from a 
separate 5 foot pipe leading from the penstock. Each 
wheel weighs about 50 tons and stands on heavy 
double steel beams spanning the tailrace. The water 
pressure is 100 pounds to the square inch. The Leffel 
Company call this wheel their ‘* Niagara type.” The 
turbine shown in our engraving is a double discharge 
turbine and consists of a large flattened vertical circu- 
lar casing containing the guide case of the wheel pro- 
per, The cylindrical case is 11 feet in diameter and 4 


gates. 


in 








feet long. On the side of this case elbows are fitted 
through which the discharge water is conducted from 
the wheels. The shaft passes through these elbows, 
which are provided with stuffing boxes. On the inside 
of the elbows lignum-vitw steps are fastened, against 
which are concaved rings on the shaft to prevent end 
motion on the shaft. The wheels are so designed as to 
prevent end thrust of shaft. The heads of the casing 
are made of 344 inch iron castings. The straight or 
cylindrical part of the casing is made of steel plates %4 
of an inch thick, double riveted to the cast heads. 

The runner is made of bronze and iron and is 74 
inches in diameter. The rim of the runner is the bucket 
rim and is cast solid from gun metal bronze. On this 
rim are two sets of buckets taking water on the face 
and discharging it at each side of the rim. The bucket 
ring is bolted to the spokes of the cast iron center, the 
hub of which is keyed to the shaft of hammered iron, 
which is 20 feet in length. Surrounding the outside 
of the runner is a cylinder in which the gates are fitted. 





A TWO THOUSAND HORSE POWER TURBINE. 


The gates are about 20 per cent less in number than the 
buckets ; they are hung on steel pins and open by lift- 
ing one edge, so that the direction in which the water 
enters the wheel is nearly tangential to the runner. 
Each gate has two arms, which are connected to the 
ring by means of which they are opened and closed. 
The wheels operate under a variable head of 210 feet 
to 218 feet and run at a speed of 280 revolutions per 
minute. To each end of the water wheel shaft is 
rigidly coupled a direct current generator capable of 
generating 560 kilowatts of electrical energy. 


The power company have also four turbines of the | 
Two of these turbines are of | 


same type and make. 
2.400 horse power, and connect with eight powerful 
pulp grinders, situated on each side of the wheels and 
connected directly with them in a manner similar to 
the generator connections above mentioned. 


A 
Two patents have recently been granted to ‘‘ George 


Washington,” of Brussels, Belgium, for a system of 
lighting with incandescent burners. 

















Manufacture of Celluloid. 

Celluloid is made by the combined action’of pressure 
and heat, or with the aid of solvents, in that case in 
the cold, says the Trade Journais’ Review. 
phor is dissolved in alcohol, as littie as possible, and the 
solution sprayed through a rose on to the pyroxyline 
which must be perfectly dry. 


The cam 


A second layer of py 


roxyline is added, moistened again with camphor 
solution, and so on. The gelatinous lump is worked 
between iron rollers to which it adheres ; the layer is 


slit longitudinally and rolled again. The cakes, 0-4 
inch thick, are cut intc plates, about 2feet by 1 foot, 
which pass for twenty-four into 


presses, which are doubly steam-jacketed. 


hours hydraulic 


The 


is now sawn into plates, which are dried at about 95 


TASS 


Fah. for a week or two, and finally cut into smaiier 
pieces, from which the articles are stamped. Further 
particulars are difficult to obtain. The writer in the 


Gummi Zeitung believes, however, that Magnus & 
Co., of Berlin, pour 100 parts of ether on 50 of collodion 
wool and 25 


and stir the covered 


of camphor, 
fDASS 
in earthenware vessels with 
rubber sticks until a homo 
geneous gelatinous mass is 
obtained, which is 
rolied. At St. Denis ethyl 
alechol is said to be 
Apart from dyestuff and 
the cellu 


the n 
used, 


other additions 
loid consists on an average 
of two-thirds of pyroxyline 
and one-third of camphor ; 
more camphor imparts an 
unpleasant smell and im 
pairs the strength of the 

The chemical 
constitution of celluloid is 
still doubtfal. 


The celluloid is generally 


product. 


supplied in rods of 3 feet 
length, or in plates of 30 
inches by 12 inches, of a 


yellowish color, unless 
dyed. It cannot be ex 
ploded by heat, blows, nor 
friction. It burns, but the 


flame can easily be blown 


out: it leaves an ash skele 


ton, which co 
sparkle faintly 
time. itis solub. 


aleohol, while either of the 
ingredients alone only at 
tacks the camphor. Con 
ecentrated acids and caustix 
alkalies decompose or car 
bonize the celluloid. While 
the finished article is not 
dangerous, the 
ture is highly so. Vari: 
to 


manufac 

us 
additions render the 
inflammabl 


I'he 


are cu 


celluloid less 
are hardly required 
stialler articles 
in the cold, dipped 
hot 


shaped, and plunged into 


ready 
inte 


water, bent and 


cold water again to retain 


theirshape. Larger articles 


are pressed in heated 


moulds. If reheated dur 
ing further operations, the 
articles lose their shape 


The comb manufacture is 
with hard 


teeth are 


than 
The 


stamped with dies, by hand 


simpler 
rubber. 
or machinery, and then 
polished with pumice stone 
and cold water. The dyes 
are generally added at the time when the pyroxyline 
and camphor 


by superposition of plates of different colors and cross 


are mixed. Striped articles are obtained 


cutting of the compressed blocks, Surface dyes may 
be dissolved in acetic acid 
slightly attack the celluloid. 


or acetic ethers, which 


ee 
Kech Discovers a2 New Serum, 





Dr. 

Dr. Koch, the eminent 
telegraphed to Berlin from Cape Town that he is ré 
turning home with a newly discovered serum which wil! 
In the mean time, he 


German bacteriologist, has 


lessen the foree of rinderpest. 
says, he is unable to say whether or not he will be abl 
to prevent animals from being infected with the dis 


He has demonstrated that sheep and horned 


ease. 
eattle are the most liable of ai!) animals to contract the 
disease, and that dogs, monkeys, and rodents enjo) 
complete immunity from it. Dr. Koch telegraphs that 
he is not going to Bombay to study the bubonic plague 
which is raging there, despite the fact that he has been 
asked to head the commission which is to be sent to 


Bombay for that purpose. 
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Portiand Cement Industry in Belgium, 

The most important center for the production of 
Portland cemnent in Belgium is the caleareous district 
of 'Tournia. Some of the quarries in this district date 
back several centuries, when they were principally 
worked for building stones, and for the manufacture 
of kydrauliec lime. The caleareous stone of these 
quarries, which, according to the United States consul 
at Brussels, originated the now extensive and important 
industry of cement manufacture, extends for many miles 
in length in apparently inexhaustible quantity. Ordi- 
nary lime, best hydraylic lime, slow setting (Portland) 
cement, and quick setting (Roman) are especially pro- 
ducts of these immense quarries. Consul Roosevelt 
says that natural Portland cement is obtained from 
caleareous stone which is carefully analyzed and dosed, 
treated in coke heated kilns, and after burning, finely 
pulverized. Analyses of the calcareous stone found at 
Tournai show the following result: Silicie acid, 15°75 
alumina, 3°95; lime, 43°1; 
magnesia, 0°49: sulphurie acid, 0°5 ; loss in firing, 35°21 
per cent. Before burning the stone presents a fine close 
grain, and is of a peculiar pasty appearance. Prior to 
calcination the stone is carefully analyzed to ascertain 
the exact quantity of lime as well as other chemical 
properties it may contain. The stone loses about one- 
third of its weight during the process of burning, which 
also changes it to a brown tinge. When withdrawn 
from the kiln, the cement is placed under sheds to 
thoroughly cool before being ground. After grinding, 
and before being packed into barrels, it is put into 
pits and left undisturbed for two months. Natural 
Portland cement was first produced in Belgium in 1882, 
and the establishments now engaged in the enterprise 
have formed a syndicate under the name of “‘ Mutualité 
Commerciale des Ciments Belges,” with headquarters 
The company seils about 1,200,000 barrels 
of cement annually. The syndicate bas adopted as a 
trade mark the figure of a hammer. Any firm, how- 
ever, of the syndicate having a trade mark is privi- 
For instance, those firms having the 


per cent; oxide of tron, 1; 


at Tournai. 


leged to use it 


well known “rhinoceros,” “trowel,” “sword,” ete., 
use them in conjunction with the syndicate trade 
mark. 


Independently of the trade marks of the manufactur- 
ers, important buyers of the Mutualité who have labels 
enjoying a certain reputation are permitted to affix 
them on the barrels. It is stated that the principal 
object of this arrangement by the Belgian manufac- 
turers is to warn and protect persons who purchase 
Roman cement for export without mark or label, and 
unknown and unauthorized by the manufacturers 
have Portland cement labels affixed to the barrels at 
the port of shipment. Roman cement is also made in 
the Tournai district. It is much cheaper than Portland 
cement, the selling price being about 50 per cent less 
than the Portland. It is much employed in Belgium, 
replacing advantageously a good hydraulic lime. 
Manufacturers, however, will not guarantee it, as it is 
made of refuse stone nct suitable for the manufacture 
of Portland cement. It has a natural light yellow 
eolor. Cinders are very often added, changing it to a 
grayish color resembling Portland cement, and also in- 
creasing its resistance in a slight degree. This is the 
product which is purchased by unscrupulous exporters 
and sold by them marked as Portland cement. This 
fact is significant and should attract the attention of 
builders, to avoid disasters such as the unexpected 
collapse of buildings where first class cement has been 
supposed to have been employed. Artificial Portland 
cement was first manufactured in 1872 by a Belgian 
firm-—Messrs. Duffossez and Henry. There are now 
several important works engaged in its manufacture. 
Artificial Portland cement is the result of burning a 
thorough admixture of clay and carbonate of lime in 
constant proportions, and when dry reducing to finest 


powder. 

Several cements are manufactured by burning 
natural argillaceous limestone containing varying 
proportions of clay and carbonate of lime. Some 


manufacturers rectify the composition of these cements 
after burning by adding, as required, limestone, slag, 
ete. Cements are thus produced resembling in 
chemical constitution Portland cement, but which do 
not possess its properties, on account of the constituent 
elements not having been forced into combination by 
calcination and semi-fusion of the mass. These cements 
are sold under the name of artificial Portland cements, 
though in reality they are mixed cements, composed of 
limestone or slag, possessing none of the qualities or 
properties belonging to real Portland cement. Arti- 
ficial Portland cement having an invariable chemical 
composition must necessarily present a constant char- 
acter and behavior, and the small differences shown 
by the assays arise generally from more or less perfec- 
tion in the burning and grinding, but also exhibit 
radical changes in their physical and chemical con- 
stitution om account of the varying proportions of 
their component parts. Cement may be submitted to 
a large number of tests for the purpose of ascertaining 
The tests relate to (1) regularity of com- 
position ; (2) fineness of grain ; (3) gravimetric weight ; 
(4) specific gravity ; (5) time of setting; (6) resistance 


its qualities 
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to tensile, compressive or shearing strains and cohesive 
strength, either when pure or mixed with sand ; (7) 
uniformity of volume or expansion ; (8) resistance to 
frictional wear; (9) expansion; (10) impermeability, 
ete. To be considered of good quality, the cement 
must give a satisfactory result to the group of tests to 
which it is submitted. Thus, if properly proportioned, 
it should, fora given fineness of grain, have a maximum 
of weight and specific gravity, fulfill the required con- 
ditions of setting, and show the minimum of resistance 
to strain required within a given time.—Journal of the 
Society of Arts. 
——— a _e 
The Clay Eaters, 

Yellow clay as a daily food is what many of the people 
of Winston County, Ala., live and thrive on, says the 
Atlanta Constitution. The county of Winston is in 
the northwestern portion of the State and is sparsely 
settled, its population being poor and appearing to be 
eking out a mere existence. It is only within the past 
few years that the amount of taxes collected from the 
entire county amounted to $1,000. Until 1888 Winston 
was forty miles from the nearest railroad and the county 
court house twenty miles further. Houses of worship 
and those for eductional purposes are few and far 
between. A majority of Winston’s population live in 
small log cabins of the rudest kind and eke out a miser- 
able existence by farming, hunting, and fishing. 

Their farms, or patches, as they call them, are small 
clearings around their cabins, and are seldom more than 
a few acres in extent. Their crap (as they invariably 
say) consists of corn, pease and potatoes, and a few who 
are fortunate enough to own a horse attempt to raise 
a little cotton. The land is very poor, and as the 
crops receive little work, the yield is always small. A 
few hogs are raised, but the majority depend on the 
country stores for the few strips of bacon they eat dur- 
ing the year. Here in this county, though, the moon- 
shine stills flourish as the green bay tree. In almost 
every cave and on every little brook among the hills 
may be found a still whose undertaker’s delight is pro- 
duced by the soft light of the moon and where Uncle 
Sam fails to get his pull-down of 90 cents on the gallon. 
These people are too far from market to sell their corn 
for money, but they can convert it into good, straight 
liquor, carry it in kegs or jugs to the more thickly set- 
tled neighborhoods a few miles away and obtain a few 
dollars in money, some tobacco, coffee, and snuff for 
the women folks. Men, women, and children are all 
slaves to the tobaceo habit. The women chew, smoke, 
and dip snuff, but “dipping” is generally a Sunday 
luxury, as snuff is hard for them to get. 

The interior of the cabin of the clay eater is rude in 
the extreme. It is usually built of small pine logs, 
from which the bark is sometimes removed. There 
are no windows, and sometimes only one door. In 
winter the cracks between the logs are filled with rags 
and clay or thin boards nailed over them from the out- 
side. In summer these cracks are opened, in order to 
allow plenty of fresh air to enter. There are no pictures 
on the walls, no ornaments of any kind, and often no 
furniture worthy of the name. Of these are bedsteads, 
and they are of the crudest kind, made by the head of 
the family, with no other tools than a saw, ax, and 
hammer. Usually the cabin is too small for bedsteads 
if the family is large, and they sleep on quilts and 
mattresses spread on the floor, often the ground. The 
entire family, often ten or more persons, eat and sleep 
in the same room, and the cooking isdone on one fire- 
place, the utensils consisting of a frying pan, kettle, 
oven, and a pot. All modern conveniences are almost un- 
known. Few families ever see a newspaper, and there 
are but few of the people who can read. Their parents 
before them could not, and their children are growing 
up equally ignorant. Strange to say they do not 
believe in “‘ book learning.” Ifthe head of the family 
is a member of the church, probably a cheap Bible 
may be found in the house, but they never hear it 
read except when a traveling preacher comes along 
and stops for dinner or stays all night. When the 
writer wasin Winston County last year he heard a 
man of God read from the Great Book, and when he 
read ‘‘ Jesus Christ died to save sinners,” the good old 
motherly woman moved the cob pipe from her mouth 
and in utter astonishment remarked: ‘Is that so? I 
allus told Bill we’ud never know nuthin’ ‘less we tuck 
the paper.” 

The clay eaten by these people is found along the 
banks of the small mountain stream in inexhaustible 
quantities, and isofa dirty white color usually, some- 
times a pale yellow. It has a peculiar oily appearance, 
and the oil keeps it from sticking to the hands or mouth. 
When dry it does not crumble, and a few drops of 
water will easily soften it until it can be rolled into 
any shape desired. The clay is almost without taste, 
but evidently possesses some nourishment, as these 
people declare they can subsist on it for days without 
any other food whatever. They place a small piece 
in the mouth and ho'd it there until it dissolves, and 
is swallowed in small quantities at a time. The 
quantity eaten at one time varies from a lump as large 
as a pea for a child or beginner to a lump as large as a 
man’s fist for those who have eaten it for years, 
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These people eat the clay with a ravenous relish, and 
the only bad effect seems to be the peculiar appear- 
ance it gives the skin of those who become addicted 
to the habit. The skin turns pale, so pale, in fact, 
as to give the face the pallor of death, and then later 
on it turns.a sickly pale yellow, a color closely resem- 
bling some of the clay eaten. Children who become 
addicted to clay eating grow old, at least in appear- 
ance, prematurely, and their faces lose forever the 
bright glow of youth and health. Strange as it may 
appear, there is littie sickness among the clay eaters, 
and they live as long as the average mankind, this 
proving that clay eating is not fatal in its effect. 

It may or may not be the result of clay eating, but 
these people are as superstitious as the followers of a 
voudoo. They have signs for everything, and almost 
worship the moon. Cornis planted when the moon 
is full. and potatoes on the dark of the moon. They 
will not start ona journey or begin a job unless the 
moon is right, and they foretell storm and disaster by 
the appearance of the moon. If one end of the new 
moon is lower than the other, it will rain before the 
moon changes again, and if the new moon is level, there 
will be no rain until another change occurs. It might be 
remarked that the clay eaters are often as successful 
in their prognostications as the average manipulator 
of the weather bureau. For an owl the eater hasa 
holy dread. The hooting of an owl at any hour after 
8 o’clock in the evening and until nightfall the follow- 
ing day is an omen of bad luck. If heard in the quiet 
hours of night and answered by the how! of asleepless 
eanine, it is a sign that one of the family will die before 
many moons. As soon as the hoot of an owl is 
heard a chair is overturned. If the hooting ceases at 
once, the threatened danger has been warded off for 
a time, but if it continues there is weeping and wailing 
in the home of the clay eater. The howling of a dog 
at night is also an omen of ill luck, but it is not a sign 
of approaching fatality unless it is in answer to the 
hoot of an owl. When a screech ow! lets forth one 
of its horrible and bloodchilling sounds, the women 
folks reach their hands upthe chimney and get a 
handful of soot. A screech owl near the house isa 
sure sign of death. 

With the tenacity of ignorance these people cling 
to their filthy habits, traditions, and superstitions ; of 
modern inventions and customs they have never 
dreamed, and they would ridicule the man who told 
them the world is round. Perhaps in time they will 
disappear with the onward march of civilization and 
enterprise. 


ett 
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The Brambel Engine. 

In our issue of January 30, we published an article 
on the Brambel rotary engine, in which article we re- 
produced the claim of the patent and its drawings. As 
we failed to see anything startling in the invention, as 
its claim, from the multiplicity of its elements, was of 
limited seope, and as the engine involved no discerni- 
ble principle that would make it an operative device, 
we formed a most unfavorable opinion of the widely 
exploited device and of the methods used for giving it 
the publicity which it has attained. Since that paper 
was published other accounts have appeared in the 
press, and all go to verify our original opinion. Some 
pains have been taken to verify the published personnel 
of the capitalists and of their representatives without 
success. The transfer of any money from the capitalists 
to the inventor has not been proved, in spite of the fact 
that a facsimile of a check made out to Brambel, cover- 
ing several millions of dollars, was published in one of 
the exemplars of the new journalism. The story is 
what we pronounced it nearly a month ago—a hoax. 

The name of the town where the story originated is 
acurious and suggestive feature of it. Sleepy Eye 
would seem well adapted to express the status and 
nature of the credulous individuals who put trust in 
the story. But no such person, we are confident, has 
yet been proved to have invested very deeply in what 
may be termed the Sleepy Eye engine. If so, we fear 
that the Brambel with which such invention will have 
come in contact may treat them as the bramble bush 
in Mother Goose treated the man who was wondrous 
wise—the Minnesota Brambel may put out his Sleepy 
Eye. 

The attempt to boom this invention indicates a sys- 
tem of operations greatly to be deprecated in the in- 
terest of meritorious inventions. Good wine needs no 
bush, a good invention needs no Brambel. Capital is 
ready and willing to take up a good invention, but 
millions of dollars are not invested in things of the 
type of the curious invention from the curiously named 
western town. 
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SiIncE the completion of the great locks at the Cas- 
cades in Oregon, a few weeks ago, boats can pass from 
the mouth of the Columbia River to the Dalles, 230 
miles. Ina short time the boat railroad from the 
Dalles to above the Celilo Falls, nine miles, will be 
finished, and boats will be able to go up the river 560 
miles without change. Heretofore it has been neces- 
ao Mg transfer cargoes at the Cascades and at the 
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Selence Notes, 

jovernor MacGregor discovered on his recent tour 
-ough British New Guinea several new varieties of 

-ds, inelading a new kind of bird of paradise. On 
sant Seratehley, 11,000 feet above the sea, larks were 
ind, and vegetation corresponding to that of a tempe- 
e zone. 

Prof. Galileo Ferraris died at Rome February 7, 1897, 
.d fifty years. He was principal and also professor 
applied physies of the Museo Industriale of Turin, 
i was a member of the Italian Senate. He made 
»ortant contributions to electricity, studying especi- 
the phenomena of alternating currents. 

‘he results of the quinquennial census of France, 
en on March 29, 1896, show a population of 38,518,- 
an inerease of 125,027 during the five years. The 
us having more than 30,000 inhabitants show an 
ease of 320,000. Most of the agricultural districts, 
the exception of Brittany, show a decrease, 

\ French chemist has discovered a purely chemical 

-t :ndard for determining the bread-making properties 

of four. In a paper presented to the Académie des 

ences he asserts that flour containing one part of 
yiutenine to three parts of gliadine produces the best 
results for digestion of the bread and for bakers’ pur- 
ose 
ij an infringement of patent case recently heard in 
the courts at Trenton, N. J., in which the complainant 
colupany are makers of a water nozzle, the defendant 
answers that the essential and substantial features on 
which the patents are based were known, among 
others, to “One Heron, now deceased, but formerly of 
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Scientific American, 


to have high level stations at several points in the 
Australian Alps, such as Mount Cork (13,000 feet). 


— 


Archeological News, 

A Madonna and Child which is believed by many 
critics to be by Cimabue, the master of Giotto, has 
been discovered in London. It had been for thirty- 
five years in the possession of Canon Harford, of 
Westminster, who had obtained it from the Balgano 
family in return for his assistance in disposing of their 
collection. The picture is painted on a panel covered 
with a chalk preparation and is painted over with oil 
with the exception of the two figures. Sir E. J. Poynter, 
the new president of the Royal Academy, believes in its 
genuineness, but doubts on the subject will not be 
dispelled until it has been examined and certified 
to by some critic of the Morellian school. If genuine, 
the discovery is of the utmost importance, as Cimabues 
are exceedingly rare. 

It is curious that the very oldest business in the 
world has continued on, of course, in a rapidly dimin- 
ishing quantity, but still kept on, from the time when 
man first fashioned a weapon out of flint up to to-day. 
Where man in the Neolithic age, thousands on thou- 
sands of years ago, dug his pit and found his flint, and 
there fashioned it, in the identical place the same work 
is carried on to day at Brandon by what is called the 
flintknapper. Under the chalk lies the flint, and pits 
are dug and short tunnels constructed. The old work- 
ings of the remote past are close to the present ones. 
The mystery of arrow making, using flint as a material, 
has been solved long ago. By practical work it is 








Alexandria, Egypt, living at said Alexandria and else- 
where, 1,000 B. C.” 

Pour essays presented in competition for prizes under | 
the Hodgkins Fund of the Smithsonian Institution are | 
now published and distributed: Argon, fa New Con- | 
stituent of the Atmosphere, by Lord Rayleigh and | 
Prof. Ramsay; Atmospheric Actinometry, by Prof. | 
Duclaux; The Atmosphere in Relation to Human Life | 
and Health, by F. A: R. Russell; and Air and Life, by | 
H. De Varigny. The first essay justly received the 
great Hodgkins prize of $10,000. All the authors are 
Europeans. 

Lord Lister, in a communication to the British Medi- | 
cal Journal, announces that he has the profound satis- 
faction of being able to state, on the authority of the 
India Office, that the Bombay government intend to 
make use of the services of M. Yersin in the treatment 
of persons suffering from plague. M. Yersin is now on 
his way to the stricken region to give a full trial to his 
method, and Lord Lister has learned through another 
channel that before the middle of February the serum 
treatment will probably have begun in Bombay. 

The French maneuvers in the Alps had some unex- 
pected results, says the Army and Navy Journal. It 
was the fixed opinion of the French staff that the Alps | 
were impassable, but on two occasions the corps repre- 
senting the invader outmaneuvered the defending | 
foree and foreed its way inland by some of the minor 
passes, These points were first near the Tenda pass 
and the Authion peak between the two parallel basins 
of the Roya and Vesubja. The second instance was 
the more glaring, for it was found that a hostile force 
could advance, entirely evading the strong fortresses of 
Briangon and Tournoux. Orders have been given to 
strengthen all these weak points, but this will necessa- 
rily be a work of time, and some of the work cannot 
be commenced before next spring. 

A caleulation is given in a bulletin of the United 
States Weather Bureau, says the American Electrician, 
“showing the immense quantity of energy expended 
in the formation of clouds. It is estimated, on the ba- 
sis of the annual fail of water as rain or snow in the 
United States, that the work done in raising the rain- 
fall to the clouds is equivalent to 1,920,000,000 continu- 
ous horse power, or the work of 5,000,000,000 horses 
toiling ten hours a day—perhaps a thousand times as 
many horses as there are in the United States.” We 
wonder what the energy expended in America in reck- 
oning out such useless figures is equivalerit to, says an 
English contemporary. Though such computations 
may be valueless from a practical point of view, still 
they are interesting, and if accurate give no just occa- 
sion for comment. 

Mr. Clement Wragge, who organized the twin meteor- 
ological observatories on the summit and at the foot 
of Ben Nevis some years ago, and who is now the gov- 
erninent meteorologist of Queensland, aims at the 
estalishment of similar twin stations at outstanding 
Points in the southern hemisphere, partly with the 
view of comparing the high level with the low level 
results at these points, and further with the view of 
couparing these results with those obtained at cor- 
responding latitudes in the northern hemisphere. 
Chere has been for some years a meteorological station 
on Mount Wellington, in Tasmania, which'Mr. Wragge 
organized, and Mount We)lington is the Ben Nevis of 
‘he Antipodes. Its latitucle is some degrees lower than 
that of its northern protect ype, bat its elevation (4,120 
feet) is within 250 feet of be! g thesame. The perma- 
‘ent establishment of t» |) 
lington is Mr. Wragge’s 


stations on Mount Wel- 
«| aim; but he also wishes 





found to be much less difficult than it was at first sup- 
posed, and that it can be quickly done. Modern pro- 
cesses only differ inasmuch as we have more efficient 
tools. The knapper puts a leather pad on his knee 
and so splits it. What his business is, is to make flints 
for old muskets and guns, such as are used in the most 
remote parts of the world. India, China, and South 
America still use flint-lock guns. Perhaps never will 
this, the oldest of guilds, give entirely over its flint 
working. The past ever accompanies the present. 

The report of Prof. R. B. Richardson, the director of 
the American School, shows that the excavations at 
Corinth in 1896 were of more importance than was 
supposed. They occupied nearly three months, and 
at times one hundred men were employed. There was 
nothing but the ruins of a temple to suggest a place for 
operations. The first trench disclosed thirty-five Ionic 
columns used as foundations for a later building, says 
the Architect. In the second trench were fourteen 
rock-cut graves, with skeletons in most of them, and 
many vases of common red ware. Twenty-one trenches 
were dug altogether; but it was not until the eigh- 
teenth was made that five flights of steps, innumerable 
lines of seat foundations, and two seats in position 
were found, indicating the Greek theater, upon which 
had been erected a Roman theater with seats of steeper 
pitch. In the upper part of the theater were uncov- 
ered many terra cotta figurines. Other trenches 
brought to light a huge drum and the broad pavement 
with a water channel on each side, these indicating the 
old agora or a broad passageway into it. The old tem- 
ple is supposed to bave been dedicated to Apollo 
rather than to Zeus. The chief find in sculpture was 
a group representing the youthful Dionysus between 
Pan and a nymph. Nineteen vases grouped about 
skeletons were also discovered. The vases are un- 
broken, of interesting shape, and very primitive in 
appearance. The director suggests laying down a 
track and dumping cars for next season’s work at 
Corinth, and estimates at $5,000 the cost of next sea- 
son’s excavations. 

Everybody associates Lord Nelson’s name with the 
battle of Trafalgar, says the Churchman. How few 
associate it with the Elgin marbles! Yet the fruits of 
Trafalgar are gone, but the Elgin marbles remain. 
They remain not only the highest works of art, but 
articles whose mere cost value is at the present moment 
reckoned in millions. Their possession is due prima- 
rily to Lord Nelson, whose victory at the Nile began 
the ruin of the French rule in Egypt, and the French 
influence with the Sublime Porte. Turkey seized 
every opportunity to prove her good will toward Eng- 
land, and at that time Greece was a province of Tur- 
key. Lord Elgin, who was then English ambassador 
at Constantinople, finding that nothing was refused 
which was asked, and being an enthusiast in Greek 
art, obtained permission to rescue from complete de- 
struction and oblivion the noble remains of sculpture 
and architecture scattered throughout Greece, which 
the French had been removing to the Louvre at Paris 
for some years previous. While the French had been 
removing, the Turks had been destroying, for it was 
found, on incontestable evidence, that many of the 
statues from the Parthenon at Athens had been 
pounded up for mortar and used as cement. However, 
Lord Elgin worked assiduously for years, and com- 
pleted the salvation of the statues of Phidias. But 
Lord Elgin himself owned that he never would have 
been allowed to remove or even dig for one stone had 
it not been for the victories of Nelson. Few are aware 
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The Signs of Longevity, 

Every one is interested in the question of long life 
as applied to himself, and‘ all facts bearing on it are 
noted with becoming feelings of self-congratulation 
or otherwise, says the Medical Record. It is the stay- 
ing power that isin demand, backed by an inherited 
and reserved vitality of resistance against the usual 
evils to which all flesh and other perishable things are 
subject. The law of heredity, which our life insurance 
companies understand so well, is at the bottom of ali 
calculations as to whether a particular man or woman 
is wound up for seventy years or will run down at 
twenty or forty years. Aside from this testimony, 
there are certain physical qualities which have great 
weight in determining the result of the struggle 
against a conspiring environment. An oak has one 
configuration, and a cedar, pine, or mullein stalk an- 
other. It is the proper recognition of such distine- 
tions that aids physicians in their prognosis and turns 
the balance against apparently desperate chances. 
Ata recent meeting of the Academy of Science, Mr. 
F. W. Warner, in speaking upon the subject of 
biometry, offered some very interesting data, which 
are in the main true. He said: 

Every person carries about with him the physical 
indications of his longevity. A long-lived person may 
be distinguished from a short-lived person at sight. 
In many instances a physician may look at the hand 
of a patient and tell whether he wv 
vegetable as well asin the anim: 
takes its characteristics from th. 
sprung. Among these inherited characteristics we 
find the capacity for continuing its life for a given 
length of time. This capacity for living we cali the 
inherent or potential longevity. Under favorable 
conditions and environment, the individual should 
live out the potential longevity. With unfavorable 
conditions this longevity may be greatly decreased, 
but with a favorable environment the longevity of the 
person, the family, or the race may be increased. 

Herein are presented the two leading considerations, 
always present and always interdependent—the inher- 
ited potentiality and the reactionary influences of 
environment. He continues : 

The primary conditions of longevity are that the 
heart, lungs, and digestive organs, as well as the brain, 
should be large. If these organs are large, the trunk 
will be long and the limbs comparatively short. The 
person will appear tall in sitting and short in standing. 
The hand will have a long and somewhat heavy palm 
and short fingers. The brain will be deeply seated, 
as shown by the orifice of the ear being low. The 
blue hazel or brown hazel eye, as showing an inter- 
mission of temperament, is a favorable indication. 
The nostrils being large, open, and free indicate large 
lungs. A pinched and half-closed nostril indicates 
small or weak lungs. 

These are general points of distinction from those 
of short-lived tendencies, but, of course, subject to the 
usual individual exceptions. Still, it is well acknow- 
ledged that the characteristics noted are expressions of 
inherent potentiality, which have been proved on the 
basis of abundant statistical evidence. Again, he 
says truly : 

In the case of persons who have short-jived parentage 
on one side and long-lived on the other side, the 
question becomes more involved. It is shown 
grafting and hybridizing that nature makes a supreme 
effort to pass the period of the shorter longevity 
and extend the life to the greater longevity. Any one 
who understands these weak and dangerous periods 
of life is forewarned and forearmed. It has been 
observed that the children of long-lived parents mature 
much later and are usually backward in their studies. 
Such observations are of the highest importance. 


-_— 
~~ 
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Why Physicians Sheuld Shave. 
It may be claimed by some, writes Dr. W. A. Hocke- 
meyer to the Medical Brief, December, that * the beard 
is provided by nature, and should be allowed to re- 
main. So it may be with the layman, but when with 
the faculty it might prove a serious means of contagion, 
it were better that no chances should be taken. In 
listening to the action of the heart, or in making other 
examinations, the face of the examiner must necessarily 
come into direct contact with the person or clothing 
of the patient, and a bearded face would be much 
more liable to be affected thereby than the cleanly 
shaven skin. Dr. Marion Sims was under the impres 
sion that disease had often been conveyed by this 
means, and was always a firm believer that the less the 
face was encumbered, the better it was for both the doc- 
tor and patient. There is, beyond all that, this fact 
which cannot but be generally adimitted: the perspira- 
tion of summer and the frosted breath of winter, or the 
dampness from rain in all seasons, are not pleasant 
things for a doctor to carry intoasick room. In winter 
he may divest himself of his overcoat and hat in the 
hall, but the beard, with the effects of the outside at- 
mosphere, cannot be so easily laid aside, and oftentimes, 
especially if the call be a hurried one, the patient may 
become nauseatedly aware that the doctor was inter- 
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of this. 


rupted in the enjoyment of his pipe. 
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A GIFT OF PHILANTHROPY 
TO SCIENCE. 

THE SARANAC LABORATO 
RY FOR THE STUDY OF 
rv BERCU LOsSIsS 
BY EK. BR. BALDWIN, BLD 

This institution is situ 
ated at Saranac Lake 

New York, in the heart of 

the Adirondack Moun 

tains, and was presented 
by the late George ( 

Cooper, of New York, to 

ir. BE. L. Trudeau, whose 


name 18 familiar to Visitors 





in this healthful region 
The laboratory, which is 
the first of its kind, has no 
commercial features, but 
is devoted solely to re 

searches in tuberenulosi 

{ i ! Ss I is exceptional 
being eqpUuLl preps for this 
special W an f sa 

urgent demand in this 
country, where few facili 
ties are avalial for sucn 
research uml at a time 
when med » is hopeful 
for the onquest of All in 
fectious diseases for only 


by such research in labora 


CS SES WS Capes we as SARANAC LABORATORY FOR THE STUDY OF TUBERCULOSIS. 


complish this end and less 
en empiri Siti 

The importance of inter 
inking research and treat 
ment in tuberculosis had been evident to 
Dr. Trudeau from the earliest davs of the 
Adirondack Cottage Sanitarium for pulmo 


nary diseases, and th such improvised ap 


paratus and meager quarters as were then 


available, a series of researches had proved 
the importa of such work and given 
promise of beneficial achievements Mr 
Cooper, an intelligent observer of the prac 
tical work of the sanitarium—a charity which 


; 


also received his benefactions—soon realized 
that more adequate facilities for investiga 
tions here and upon this special theme would 
give rich promise, not only of important 
achievements in science, but also of direct 
and immediate benefit in the practical aims 
of the sanitarium. This broad conception 
of the importance of establishing a close 


relationship between research and practice 


soon crystallized into a purpose to secure 
such a relationship here upon a firm and 
lasting basis This beneficent and clearly 


conceived purpose of Mr. Cooper was carried 


out with characteristic absence of ostenta 


tion, and is only one example of his liber 
ality in the cause of education and in the 
relief of suffering. His aim was realized dur 
ing his lifetime, and is an 


expression of the spirit 








through dust filters; is pro- 
vided throughout with 
electric lights, abundant 
water supply and hot 
water heating apparatus. 
This room contains the 
principal bacteriological 
and chemical apparatus. 
At the extreme end of this 
room, on the right, will be 
noticed one of the incuba- 
tors, a nearer view of which 
may be seen in our large 
upright illustration. On 
the left is seen a private 
workroom in the distance. 

Another view on the ac- 
companying page shows 
the chemical apparatus 
and the position of the dry 
and steam sterilizers in the 
inclosed hood ; also a sink 
and work table. On the 
upper front page is pic- 
tured a larger view,of the 
flasks containing cultures 
of the tubercle bacilli 
growing on the surface of 
fluids, while the tubes on 
the right illustrate its 
growth on slices of boiled 
potato and agar. The in- 
cubator, or culture oven, 
is a metal chamber sur- 
rounded by a water jacket 
and thick asbestos cover- 
ing, insuring a uniform 
temperature, maintained by means of a lamp 
placed under the thermostat. Overheating 
is prevented by an electrical alarm controlled 
by a thermometer. The whole is inclosed 
in an outer glass case with doors. 

There are also two private workrooms, 
besides a library specially devoted to the 
literature of tuberculosis, a room for ani- 
wal examinations, and a room for living 
animals under observation in the basement. 

It is by the study of such growths or cul- 
tures that the life history of this sinister 
germ is made out and a clear understanding 
is obtained of its action in the human body. 
Through these cultures, also, studies can 
be carried on upon various agencies which it 
is hoped may be beneficial in the treatment 
of the disease. 

The bacillus of tuberculosis is naturally 
treated with respect in this laboratory. 
Precautions against infection are constantly 
employed in handling flasks and other re- 
ceptacles containing the bacilli. The same 
is true of the animals, whose cages are con- 
structed of galvanized iron, so that they can 
be soaked in a tank of strong lye after being 
cleansed. The animal room, as well as the 
examination room, is oc- 
easionally flushed out with 








manifest in the family 
rave to New York 


the Cooper Institute My 


which g 
(Cooper waa not satisfied 
with the mere establish 
ment of the material fa 
eilities for vestigation 
which his gift of the labo 
ratory wforded but in 


association witt Mr Johu 


Garrett, of Baltimore, gave 
s fund suffleient to earrs 
on researches for several 
vears, whil i brother of 


the latter, Mr. Horatio Gar 
rete now cle sed pro 
vided a fund for a library 

The Saranac Laborato 
ry. aa Will be seen by the 


exterior view, ts a substan 


tial, fireproof, stone baild 
ing, located near the Adi 
romlack Cottage Sanita 
» wellknown 


resort ror COIS Ve 


rium, whieh ts 


It consiats of one story and 
s basement Che intertor 
is finished with white 
enameled briek walls 
which permit of enay dis 
infeetion, while be ine sim 
ple and attractive The 
inboratory, ae will be no 
ticed by the illustration on 
the front page, is spacious 
has high ceilings, perfect 


light and ventilation 
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the hose, and sterilization 
by boiling is practiced on 
all apparatus before cleans- 
ing. 

Guinea pigs and rabbits 
are chiefly employed for 
experimental purposes, 
and animal tests of many 
old and new remedies used 
in the treatment of tuber- 
culosis form especially in- 
teresting branches of the 
work, New methods of 
treatment can be properly 
controlled only in this way, 
as it is impossible to secure 
uniform conditions in man, 
and experience shows that 
deductions made from ani 
mals very generally apply 
to human beings, This 
feature renders the labora 
tory valuable to the neigh 
boring sanitarium in thus 
bringing scientific methods 
of diagnosis and treatment 
to the aid of the patients, 

The equipment of the 
Saranac Laboratory pro- 
vides for a great variety of 
work on the subject of 
tubereulosis, and, al- 
though so much has been 
revealed through the la- 
bore of Koch and others, 
there still remains a wide 


field unexplored in this 
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familiar disease. There are many problems yet to| 
olved relating to public and private hygiene, in- 
ling the spread of tuberculosis in man and domes- 
.  nimals. There are many less practical but still 
ily interesting questions concerning the biology of 
parasite, its variations in virulence and poisonous 
iuets; and, furthermore, the possibilities of altera- 
by changing its growth conditions. 
iere is great need for educational work in the mat- 
‘ infeetion in tuberculosis, and it may be pertinent 
). - tomention briefly some facts relating to it which 
h. o thus far been amply demonstrated : 
Che sputum of consumptives is the source of 
tion in by far the greater proportion of cases 
rhe breath alone does not contain the bacillus. 
sunlight with drying destroys the vitality of the 
us in twenty-four hours’ exposure. 
‘he bacilli in sputum may preserve vitality for 
iD 1s, when deposited in badly lighted and ill venti- 
lated places. 
|. worthy of note that victims of the disease usu- 
have an aequired or inherited susceptibility. 


D inheritance of pulmonary tuberculosis is proba- 
bly extremely rare. 

hic. 1 is a reproduction from photographs by 
Edvard Leaming, M.D., made at the College of Phy- 
sicia ns and Surgeons, New York, of bacilli magnified 
1.000 diameters, found in the sputum of a person 


affected with taberculosis. The minute elongated black 
specks, sometimes arranged to form the letters V and 
X. are the bacilli, and are distinctive in shape, to be 
readily detected and recognized wherever seen when 
properly stained. 

it can easily be comprehended from the photograph 
how these little parasites can float about in dust when 
the expectoration, carelessly deposited, is dried and 
pulverized. 

The eultures of tubercle bacilli are comparable to the 
hothouse cultivations of many plants, though they 
require more delicately combined conditions for their 
development. They must have moisture, absence of 
light, and a fairly uniform temperature, near to that 





of the human body. A first culture of the bacillus | Fig. 1.-TUBERCLE BACILLI IN SPUTUM 1000 DIAMETERS. 


tuberculosis is one of 
the most difficult of all 
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Fig. 2. Fig. 3. 
TUBE CULTURE B. TUBERCULOSIS—CULTURE ON 
AGAR AGAR. 
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It is, in fact, very difficult to start cultures on any 
other substance except potato. 

Figs. 2 and 3 are excellent photographs showing the 
growth of these bacilli on agar agar or Japanese gelatin. 

After the artificial cultivations are started on serum 
or potato, it becomes fairly easy to continue rich 
growths on agar, beef broth, and even upon solutions 
of salts containing phosphates, sulphates, carbonates 
and glycerine. This is done by transpianting from an 
actively growing culture a particle or flake of the crust 
like mass of gerins to sterilized tubes or flasks of fresh 
media. The details of this process are seen in Fig. 4 
Large numbers of fluid cultures are needed in the stud) 
of the growth products of the bacillus tuberculosis. 

Tuberculin is made from flasks of bouillon grown 
six weeks, during which time the fluid becomes charged 
with the soluble products of growth. The original 
tuberculin of Koch, which caused so much excitement 
five years ago, consisted of such cultures simply evapo 
rated to one-tenth their volume, and filtered free of 
bacilli. 

Tuberculin, or the “lymph,” is still used as a remedy 
in avery limited way, in spite of the condemnation it 
receives as a consequence of unfortunate results in the 
past. A few selected cases are undoubtedly benefited 
by it, but by far the most important sphere of useful 
ness for tuberculin is for the diagnosis of tuberculosis. 
Its extensive employment for this purpose in ‘tle 
needs no mention, as its value is well established 

The use of tuberculin for detecting early tubereuly 
in human beings is becoming more general, though the 
odium that was cast on it during its indiscriminate use 
four or five years ago still clings to it in the minds of 
many physicians. The striking effect of this fluid is in 
selecting the hidden disease and causing local conges- 
tion therein, while at the same time producing consti 
tutional disturbances such as fever, malaise and wus 
eular pains, all of which soon disappear. No effect 
follows in the great majority of persons when tuber 
culosis is absent. 

Inasmuch as the successful arrest and eure of tuber 
culosis depend upon its early detection, we can no 
longer neglect any aid that laboratory methods have 








the pathogenic germs 
to obtain; failures often 
following attempts to 
grow it from a tubercu- 
lous animal, or—what 
is > more difficult— 
lireectly from the spu- 
tum of a consumptive. 
Such sputum usually 
contains numerous rap- 
idly growing bacteria 
besides the slow grow- 
ing tubercle bacillus, so 
that the tubes become 
contaminated easily 
long before the latter 
gets a start. 

It is customary first 
to inoculate a guinea 
pig or a rabbit with a 
small particle of the 
expectoration, which, 
unless the animal 
shortly dies of septi- 
ceinia, quite uniformly 
results in death from 
tuberculosis after six 
weeks or within three 
months. From the dis- 
eased organs, and espe- 
clally from the lym 
phatic glands, bits of 
tissue containing the 
bacilli are obtained en- 
lirely free from other 
kertus which were prea- 
ent in the inoculated 
sputum, buat were un- 
able to develop in the 
‘ulnal after a short 
line, leaving the fleld 
Cloar, 80 to speak, for 
the tuberculosis germ, 
These bite of tubereu- 
lous tissue are trans 
ferred on sterilized for- 
cops and platinum 
oodles to tubes of hard- 
‘hed blood serum, upon 
the surface of which 
they are rubbed. 

Koch first succeeded 
'n growing this germ 
Pon coagulated blood 

rum, which furnishes 
‘ufriment most nearly 
ke the animal tissues, 
‘heir natural pabulum. 
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BORATORY-—INCUBATOR OR CULTURE OVEN. 


already revealed. If 
these alone are con 
sidered. we owe a great 
debt to Koch and his 
brilliant work. 

There are three in 
valuable methods « 
diagnosis in obsen 
cases, which in the or 
der of frequency of ay 
plication are : 

1. The wmicroseopical 
examination of sputum 
and other secretions for 
the presence of tubercle 
bacilli. 

2. The inoculation 
into susceptible animals 
of suspected sputurn, 
etce., in which the mi 
croseope fails to reveal 
the bacilli. 

8. Tuberculin injec 
tion, where the first tw« 
methods fail, or there is 
no sputum or other dis 
charge available for ex 
amination. 

When the disease is 
present, it can be de 
tected in some one of 
these ways with almost 
absoiute certainty, even 
in its earlier stages 

Probably the most 
important problem or 
line of research engag 
ing the attention of la 
boratory workers in 
medicine at present is 
the subtie one of immu 
nity from or acquired 
insusceptibility to tu 
berculosis and other 
Cinennes, We cannot 
yet say whether we 
shali ever by artiiicla! 
means be able to pro 
tect the human body 
againet the invasion 
and spread of the bacil 
lus tuberculosis, yet we 
may cherish this possi 
bility in view of the re 
cent specific antitoxin 
so unquestionably use- 
ful in diphtheria. The 
discovery of a specific 
remedy for tuberculosis 
has always been the 
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dream of enthusiasts, and it may be that ere long 
research will develop methods for the production of 
antitoxic serum efficacious in this disease. Experi- 
ments in this direction have thus far led to results not 
without promise, but as yet without any demonstrated 
practical value. It seems reasonable to expect the de- 
velopment of some means of neutralizing the poisonous 
products of the bacilli in the body, as has been done in 
diphtheria, even if a complete cure be not thus effected. 

When we consider the process accompanying natural 
recovery from consumption, which we call increase in 
resistance, the loss of which constitutes the main factor 
in susceptibility, we must conclude that the success of a 
specific remedy involves many influences in our complex 
civilization which raise or lower bodily vigor ; and that 
the permanence of any immunity produced must also 
depend on these factors. An open-air life in a favorable 
climate, combined with nutritious food, accomplishes 
more surely the prevention and cure of consumption 
than any remedies yet known, though the latter may 
assist. The world will doubtless cling to such verities 
until science shall point out better methods, discovered 
step by step in laboratory study. 

While state and national authorities are concerned 
with varying degrees of interest and success in further- 








For this reason it would, perhaps, be a wise policy to 
institute a regular programme of shipbuilding, with 
provision for the regular addition of so much tonnage 
each year. By such an arrangement the cost would be 
evenly distributed, the burden of it lightened, and the 
nation would be saved from the dangers of panic ex- 
penditure on the one hand and of absolute neglect of 
the navy on the other. 

Regarding the important question of the price of 
armor plate for the new ships the report says : 

‘In dealing with this question of cost, however, the 
committee has regarded it as one of such technical 
character that the information at its command is not 
sufficiently definite to enable it to fix with certainty a 
price per ton upon such a product of manufacture, and 
it has been indisposed to do so.” 

A lump sum is provided for the purchase of armor for 
the three ships now building, and the maximum price 
of $400 per ton named by the Secretary of the Navy is 
practically adopted. This figure must not be exceeded ; 
at the same time he is free to secure the armor at a 
lower price if he can do so. 

Nobody will dispute the fact that “the question of 
cost” is one of a “technical character” any more than 
they will the fact that if American manufacturers 


ing the economic interests involved in the prevention | have been selling Harveyized armor to the Russian 
of diseases among cattle, the human animal in this | government for half the price they were charging the 


yet certainly been largely ignored in 
official measures for the public weal. Among the mul- 
isuues of safeguards now put about life, can we afford 
to neglect studies which look to the control of this 


country has as 





widespread disease in man ? 

We are indebted to Mr. G. W. Baldwin, the photo- 
grapher of Saranac Lake, for the excellent photographs 
from which our illustrations are made. 

—_ —> + 0 
The New Navy Bill. 

Whatever regret may be caused in some quarters by 
the fact that the new navy bill as reported by the 
Honse Naval Committee makes no provision for the 
addition of any new battleships to those already built 
or building, one cannot but rejoice that the changed 
aspect of our international relations is in some measure 
the cause of the omission, the sense of the pressing need 
for an immediate increase in the navy having moder- 
ated with the return of tranquillity in our foreign rela- 


tions 

The last naval bill with its large appropriation of 
over thirty millions was passed at a time when the po- 
litical sky was overcast and possible complications with 
England and Spain were threatening. The intervening 
twelve months, thanks to skillful and well directed 
diplomacy, have seen a great clearing of the air, the 
effect of which is undoubtedly seen in the provisions of 
the present bill. 

It is true that, as reported by the sub-committee, the 
bill recommends an even larger appropriation than last 
year, the total being $82,165,234; but it must be borne 
in mind that although $13,146,155 of this sum are asked 
for “ inerease of the navy,” and for “ armor and arma- 
ment,” a large proportion of the latter sum is for carry- 
ing on the construction of the five battleships which 
have recently been authorized and are now in the early 
stages of construction. There is no doubt that the 
fact of our having in all six first-class battleships under 
way has also tended to reduce the recommendations for 
new ships. Including the lowa, now nearing comple- 
tion, the battleships under construction have an aggre- 
gate displacement of 57,580 tons, and as will be seen 
from the details given below they will constitute a homo- 
geneous fleet of practically the same size, speed, and 
fighting power 

The Lowa, of 11,300 tons displacement and 16% knots 
speed, carrying four {2 inch, eight 8inch, and six 4 inch 
guns besides 26 smaller guns. 

The Kearsarge and Kentucky, of 11,500 tons and 16) 
knots speed, carrying four 13 inch, four 8 inch, and four- 
teen 5 inch guns, the last being rapid-firers, with 26 
sinaller guns. 

The three ships of the Alabama class, of 11,520 tons 
and 16 knots speed, carrying four 13 inch guns and four- 
teen 6 inch rapid-firers, with 28 smaller guns, 

Tiiese ships, which should all be in commission within 
the next three or four years, will constitute a formida- 
ble addition to our first line of defense. Taken with 
the three first-class battleships of the Indiana class, 
which are of less displacement but greater offensive 
power, they will give the United States a fleet of nine 
first-class battleships, admirably adapted by their simi- 
larity in speed for maneuvering in fleet formations. 

At the same time it should be remembered that all 
naval preparation should be anticipatory, especially in 
the construction of battleships. With the plant that 
already exists in the country it would take at the very 
least three years to build and equip one of these float- 
‘ug fortresses, and not all the patriotism and wealth of 
the country could lessen the time of construction by an 
appreciable amount. The day when it was possible to 
“ereate” a navy passed away with the passing of the 
shipwright with his ax and his adz. Modern battle- 
ships are no longer created ; they are the result of a 
steady growth, whose period is measured by years in- 


home government, the question of cost has a decidedly 
commercial character as well. Granting that in the 
present emergency the suggestion of Secretary Herbert 
represents the best compromise that can be made, it is 
to be hoped that in the thorough discussion which the 
bill will receive in the House and Senate, the actual 
facts regarding the Russian order and the cost of 
manufacturing armor plate in this country will be 
established. 
DO 
A “PHONENDOSCOPE” OR IMPROVED 
PHONOSTETHESCOPE. 

A simple device for rendering distinctly audible on a 

magnified scale small sounds in the human body, or in 





THE BAZZI AND BIANCHI “ PHONENDOSCOPE.” 


bodies in general, is represented in section and in per- 
spective in the accompanying illustration. It was 
patented by Eugenio Bazzi and Aurelio Bianchi, of 
Florence, Italy, in several Eurcpean countries, in 1895, 
and a patent therefor has recently been issued in the 
United States. The improvement is based essentially 
on the fact that a vibratory elastic membrane, united 
with a body of larger mass and greater inertia, when 
laid upon another body in which small sounds occur, 
cause a vibratory action to be set up in the membrane, 
while the large mass of the heavy solid body is but 
very slightly or imperceptibly affected. As shown in 
the sectional view, the inert disk of heavy metal or 
weighted wood has a central hollow cavity covered by 
a membrane of hard rubber or similar material con- 
stituting a diaphragm, and inside the space thus formed 
is a weak spring pressing upon the diaphragm. The 
membrane is packed tightly against the edge of the 
disk by a clamping ring, and over the membrane is a 
somewhat thicker hard rubber plate, which preferably 
has a central orifice where may be secured a hard rub- 
ber or metal rod, which, when not in use, may be de- 
tachably fastened on the rear side of the instrument. 
In the rear of the disk are two holes which terminate 
in the central hollow, and here are inserted hearing 
trumpets or flexible tubes leading to the ears of one 
using the instrument, when the latter has been placed 
in position where the sounds to be noted or detected are 
looked for. Either the knob on the end of the rod, or 
the hard rubber outer plate of the instrument, is 
placed in contact with the body where the sounds are 
expected, and the tone vibrations cause movements of 
the plate far greater than those of the box, the heavy 
disk being comparatively inert, and these vibrations 
are communicated to the sense of hearing through the 
connected tubes. 





stead of months. 


GRANT'S MACHINE FOR SOLVING NUMERICAL 
ALGEBRAIC EQUATIONS. 
BY GEORGE B. GRANT, PASADENA, CAL. 

There is no branch of algebra upon which more 
labor has been spent than upon the “theory of equa- 
tions,” which treats mainly of the determination of the 
roots of equations of the form 


ax®+ bxt+cx'+dx’+ex-+f=0 


and Sturm’s theorem is the only complete solution of 
the difficult problem of finding the roots of such 
equations when their coefficients are numerical. To 
quote Prof. David E. Smith, a recent writer on the 
history of mathematics, ‘‘ All processes were, however, 
exceedingly cumbersome until Sturm (1829) communi- 
cated to the French Academy the famous theorem 
which bears his name and which constitutes one of the 
most brilliant discoveries of algebraic analysis. 

But there is more than one way to look at almost any 
subject, and this paper is to describe a machine to 
determine these roots approximately with but the least 
amount of assistant calculation. 

The object is to discover the numerical values, called 
“roots,” which, substituted for the unknown quantity, 
x, in any numerical example, such as 7x*+3x* —1ix—4 
=0 for example, will satisfy that equation and reduce 
it to zero. Theoretically, Sturm’s theorem will com- 
pletely determine all the real roots, but that method is 
so difficult to apply to decimal fractions that it 
is always abandoned after the integers have been 
discovered, and the solution completed by some 
other process. The machine is subject to a similar 
limitation, for, unless the mechanism is of the most 
delicate and costly description, it will give roots that 
are reliable only to one or two decimal places. It is, 
therefore, like Sturm’s theorem, a means for so far lo- 
eating the roots that they may be worked, if required 
to be very accurate, by some such rule as Horner's 
method. 

There are two sets of scale beams, one more in number 
than the degree of the largest equation the machine is 
required to solve. Half of these beams are pivoted to 
balance on a fixed post and the other half are mounted 
on a movable post. On each beam is a coefficient 
weight which may be set in either positive or negative 
position on it by means of a scale of coefficients. The 
position of the movable post is shown by a scale of 
roots. This is essentially the whole machine, although 
there may be many refinements for unusually accurate 
work. 

An examination of the engraving will show that it isa 
multiplying weighing machine,each beam being coupled 
to the next, so that the effect is continually multiplied. 
When all the pins are in the same vertical line the mul- 
tiplier is unity, and when each pin is at the fulcrum of 
the beam it is working in the multiplier is infinity. 
Between these two points, unity and infinity, the mul- 
tiplier is the proportion of the fixed distance of the pin 
from the fulcrum of its own beam to its variable dis- 
tance from the fulerum of the beam it is working in. 
This proportion, which is denoted by x, is uniform for 
all the beams for the same position of the movable post. 

If the weight on the lower beam be set at any figure 
on its scale denoted by ‘“* + a,” the effect on the second 
beam will be ** + ax,” for the effect of the weight on its 
own beam at the unity point is indicated by the scale, 
and that effect is multiplied by x at the unity point of 
the next beam. As the second beam has a weight set 
at ‘‘ + b” that will be added at its unity point so that 
the total effect on that beam will be “ + ax + b.” This, 
in turn, is transmitted to the third beam and multiplied 
by x as well as added to the weight “ + ¢” on that 
beam, making the total effect ‘ax’ + bx + ¢.” Simil- 
arly, the effect on the fourth beam is *‘ + ax* + bx’ 
ex + d,” and so on as far as the system extends. That 
being the compound effect of the weights acting on 
each other in succession, it is seen that the six 
beams will balance only when the resultant or total ef- 
fect is zero, that is, when 

+ ax’ + bx‘ + cx? + dx? + ex+f=0 
and that is the algebraic equation of the fifth degree in 
its most general form. Therefore, if the coefficient 
weights be set in their several positions and the post 
moved until the beams balance, the scale of roots will 
then show the proportion x and solve the equation. 

The machine as here shown will directly find only 
the roots situated between unity and infinity, both pos 
itive. If theslot is continued past the fulcrum, toward 
the negative end of its beam, the machine will find 
negative roots also, but it is much more practicable to 
simply shift the weights on the fixed post each to the 
same reading at the other end of its beam, thereby 
changing the signs of all the roots of the equation and 
enabling the negative ones to be determined as if they 
were positive. If the slot is continued beyond the 
unity point the machine will find roots smaller than 
unity, but would never quite reach the root zero, so 
it is necessary to make a separate search for any roots 
there may be between plus unity and minus unity, 
after so transforming the equation as to shift all of its 
roots in the positive direction two integers. 

It is plain that ifa weightis set at 0, or taken off 





its beam, that coefficient is 0, so that the machine will 
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solve partial equations, such as x* 4+ bx‘— dx — f = 0. 
It is, therefore, a machine for extracting any root of a 
number, for that requires only the solution of the bi- 
nomial equation x* —f = 0. If, for example, the 
weight, ‘‘a,” is set at + 1 and the weight, ‘‘f,” at —17, the 
iachine wili balance only at 1°76, the fifth root of 17, 
\r the equation solved is then x*— 17 = 0, or x = Vi 17 

lo detail an example, suppose the equation 

2x* + x* — lix® + 7x*’— 13x +6=0 

» be solved. 

‘he weight, ‘‘a,” is set to + 2,and the others to +1,—11, 
—13, and + 6, respec- 
ly, and the post moved 
a position at which the 
alms will balanee. It can 
« made to balance only 
® showing that + 2 is 
he only positive real root 
between unity and infini- 
Now shift the weights, 
»b, d, and f, each to the 
same setting on the other 
of its beam, and again 
ve the post over the 
ue of roots. It will find 
valance only at 3, show- 
ing that —3 is the only 
negative root between uni- 
ty and infinity. But there 
are five roots of the equa- 


end 


tion and there may be 
more between the unit 
points. Transforming the 


equation so as to add 2 to 
each of its roots, any root 
between + 1 and —1 will 
be moved up to some point 
between 1 and 3, and the 
equation will be 2 x° —19 x* 
+ 61 x* —63 x? —45 x + 
100 = 0. Setting this equation upon the machine 
and moving the post only from 1 to 3, we find that it 
balances only at 244, showing that + 1g = 244 — 2 is the 
only real root besides 2 and —3. As there are five roots 
in all, there must be two imaginary roots, but the ma- 
chine will not assist in finding them, for the reason that 
an imaginary root is an algebraic fiction and not a 
mechanical quantity. 

The delicacy and accuracy of the machine is greater 
as the root is smaller ; therefore, if a very large root be 
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TORPEDO BOAT NUMBER 6, FOR THE UNITED 
STATES NAVY. 

We give an illustration of the fastest vessel of 
any kind ever built in America, torpedo boat No. 
6, which on its trial trip maintained an average speed 
of 28°74 knots per hour for a distance of 60 miles. This 
is equal to 33°1 statute miles per hour, a speed which 
not a great many years ago would have been equal to 
the average all day speed of our passenger trains. 

The course was 12 miles long and it was covered in 
five successive runs. On the first run she crossed the 








GRANT'S EQUATION MACHINE. 


line carrying a steam pressure at the engines of close 
upon 220 Ib. to the square inch, and her engines were 
running at the high speed of 405 revolutions per 
minute. There were two excellent features that were 
immediately apparent to those on board, the first 
being the absence of any banking up of a heavy bow 
wave (the commotion which our readers will notice in 
the cut being merely the surface foam); the second 
good feature was the absence of that extreme vibration 
which is usually felt in a torpedo boat when she is 





roughly determined, the equation can be transformed 
so as to reduce its size and enable it to be measured 
with greater precision. 

There is no limit to the possible refinements in the 
way of agate bearings, micrometers, ete., but they are 
expensive and are not needed. A machine of very 
ordinary construction will determine a root to hun- 
dredths if it is near unity, and any root can be set in 
that position by an easy transformation of the equa- 
tion. Even a wooden model will get the roots ready 
for extension by Horner's method. 

If only two adjacent beams are weighted, the ma- 





| pushed to her fullspeed. Thé quiet way in which she 
|euts through the water will be an invaluable feature 
| during a night attack. It will increase the chances 
of stealing up to the enemy unobserved, and the si- 
jlence and smoothness with which her engines run at 

high speed will also be greatly in her favor. It was 
lremarked by the officials on board that the vibration 
|was not sufficient to interfere with writing legibly in 

any part of the vessel. Any one who has been 
| aboard one of the 30 knot torpedo boat destroyers on a 
trial trip will appreciate what this statement means. 
| It is well known that torpedo boat service is about the 








a plate in her hull that is more than aquarter of an 
ineh thick. 

The first heat of twelve knots was run off in 24 m. 
52 s., at aspeed of 28°97 knots. 
in 24 m. 57 s., corresponding to 28°85 knots, 


The second was made 
The third 


trial resulted in a speed of 28°78 knots, and the fourth 
showed a speed of 28°87 knots. The average for the 


48 knots was, therefore, 28°87 knots. The last run had 
scarcely commenced when one of the blowers broke 
down, a mishap which caused a falling off of the 
steam pressure and brought down the speed to 28°25 
knots, which was 0°73 knot 
above the contract require 
ment. 
of the whole 60 knots was 
14g knots above the con 
tract speed of 2744 knots. 


The average speed 


The maneuvering 
ers of the 
excellent, the turns at the 


pow 
new boat are 
end of each run being made 
in a very smal! circle, and 
although the helm \» 
“hard over” the 
of “heel” was 


cant. 


as 
amount 


insignili- 


She carries three torpedo 


launching carriages, one 
forward on the port side, 
one amidships on the star 


board side, and a third at 


the stern on the center 
line. She is also armed 
with three 1 pounder rapid 
fire guns. The full com 


plement of the little ship 
is four officers and twenty 
four men, 

The remarkable success 

of this little craft wil! give 

increasing interest to the trials of the three 30 knot 
boats which are now building for the navy, one on 
the Pacific coast and the Atlantic. If they 
show as great an advance on contract requirements as 
No. 6 has done, it is possible that the record for tor- 
pedo boat speed may remain for a few months on this 
side of the water, or until the new 32 knot destroyers 
for the English navy shall have had their trials, 


two on 
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The Origin of the Druggists’ Show Bottles, 


An interesting story is told by the Chicago Grocer in 
connection with the familiar red, yellow and green 
vases that brighten the windows of drug stores. The 
custom of placing them there originated with ap apothe- 
eary who found himself one night minus the red light 
with which tradesmen of his class were accustomed to 
ornament their store fronts. To make up the defi 
ciency he got a bottle of red liquid and placed a candle 
behindit. The effect pleased him so well that he de- 





cided to improve it by placing a second red light in the 
window, with the aid of another bottle of red mixture 











TORPEDO BOAT No. 6, FOR THE UNITED STATES NAVY ON HER TRIAL TRIP. 


Speed, 28°74 knots per hou 


chine will perform ordinary multiplication and division 
of numbers, for the equation ax — b = 0 will give 
ax = band also x = b+ a, but the range in this case 
is too small for ordinary purposes. 


->+e+s 


THE Bréant prize of the Paris Academy of Sciences 
for 1897 is to be awarded for the discovery of a remedy 
which will cure attacks of Asiatic cholera in the great | 
majority of cases. The prize is of the value of 100,000 
frances. The memoirs must be sent to the Academy be- 
fore June 1 next. 








r. From an instantaneous photograph. 


most trying that exists in any navy, and much of its 
discomfort arises from the perpetual jarring to which 
the crew are exposed. The vibration is due to the fact 
that such enormous horse power is crowded into a 
little vessel of extremely light construction. 

It is a difficult problem to place ina boat only 175 
feet long and 17%¢ feet wide a set of 4,000 twin engines 


\that shall drive the propellers at over 400 revolutions 


per minute, and do it without shaking the little craft 
from stem to stern. The lightness of the construction 





of No. 6 may be judged from the fact that there is not 


Copyrighted, 1897, by F. H. 


Child. 
and an additional candle. This sign made such a brave 
showing that an envious riva) cast about for means of 
improving on the sign. He hit upon the scheme of 
placing a bottle colored with yellow fluid beside the red 
one, and then surpassed his previous effort and carried 
all before him by placing a green bottle beside the ye! 
low. The three made a sign that caught the town, and 
all the druggists quickly fell into line. The 
were replaced with the handsome vases at present in 
use, and the druggist’s sign was here to stay to brighten 
the dingy streets of town and village. 


x ittles 
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RECENTLY PATENTED INVENTIONS. 
Kuagineering. 


TvuBULAR BoILER.—Sweney Munson, 
Sayre, Pa. This boiler has an outer and an inner shell, 
with manifold at each end of the latter and water flue 
connections between them, there being forward of the 
toner shell a crown #hect having a water leg, while circa- 
lating tubes having connection with arched braces extend 
through the crown sheet. It is designed that the boiler 
will require a leas number of stay bolts than are at pres 
ent necessary, to reduce the liability to leaky flues to a 
minimam, and afford greatly increased heating surface, 
the construction aleo bemg such that every flue can be 


easily inspected and cleaned 





Strack Draveat PRopucINnG DEVICE. 
John ©, Raymond, New York City. To secure induced 
drangbt and reduce the height and cost of chimneys and 
fannels by the use of fans, this invention provides for a | 
mechanism in the funnel top comprising an arm mounted 


to swing and carrying at its free end a fan, there being a | 
rack quadrant on the arm with which meshes a worm | 
carried by the shaft of an electric motor. As applied to 
the chimneys of stationary boilers on land, the invention 
is design d to enabie their height to be greatly reduced, 
effecting great economy in the cost of boiler installation, 
while in a steamship funnel a great increase of draught 
is attained withont the dieadvantage attending the em- 
ployment of forced draught. 

CoaAL HANDLING APPARATUS.—Eph- 


raim Smith, Weet New Brighton, N. Y. To facilitate 
the transfer of coal from barges, boats and cars to bina, 
or from the latter to steam vessels, or for use in dredg- 
ing and other provides an 
elevator which slides and turns, and with the lower end 





purposes, this invention 


of which is pivotally connected a conveyer adapted to 


diacharge fnte the boxes of the elevator, the elevator 
boxes discharging into a chute fastened to the elevator 
frame, while a second chute slides uw the first chute and 


a fixed inclined chate made circular is engaged by the 
lower end of the slidable chute, so that when the eleva- 
tor is moved ap or down or turned a connection between 
the three chutes is maintained. The whole elevator and 
its conveyer part can be swang to either side out of the 


vay of an approaching vessel 


WATER ELEVATOR —Joseph MeMur- 
rin, Shoshone, Idaho. This invention is for an improve. 
ment on a former patented invention of the same inven- 
tor, and consists principally of an endless paddle wheel | 
belt having its lower run extending into the water, while 
an endless bucket elevator has its lower run carried by 
the lower run of the paddie wheel belt, the endless pad- 
dle device propelling the elevator so that the buckets can 
be filled with water, be lifted a euttable height, and dis- 
charge the water Into chutes. The elevator has a float 
with decks and forming a »reak water at one side, and is 
eet at a quartering pesivion in the renning stream as a 
protection against drift, while also allowing the current 
to strike the paddies separately. 


Rallway Appliances, 


Car Covptixe.—James E. Betts, Wil- 
mington, Ohio. According to this invention the draw- 
head is chambered to receive a coupling link and trans- 
receive a pin, there being a pin lifter 





versely slotted 


device comprising a rock arm having a member piv- 
oted w the side of the drawhead, a transverse lever 
pivoted on the upper end of the rock arm, while a lifter 


A guide limb depending from 
the looped portion of the lifter arm is slidable in a verti- 


| 

| 

| 

| 
arm having looee connection with the lever is looped to 
receive and iift the pin 


The improved coupling 


eal perforation of the drawhead 
will automatically couple meeting cara, and the unconp- 


ling may be readily effected without trainmen going be- 





tween the cars. 





Mining, Etc. 


Sivick Box.—Christoffer A. Christen- | 
sen, Oretown, Oregon. To save the fine gold mixed with | 
dirt and sand this inventor has devised a box in which | 
two currents of water are em pioyed, one W& carry the | 
sand and gold along the earface of a gathering bed of | 
burlap oc. «imilar material, while the other is directed up- 
werd through the burlap surface, to keep the commingled 
sand and cold «tirred from beneath by a sort of boiling 
movement, to promote the separation of the gold and 
facilitate the passage of the gold and sand along the bar- 
lap bed. The apward force of the water is designed to 
be strong enough to prevent any great amount of sand 
from falling bat net strong enough to keep the 
gokl from sinking through the burlap. The device is es- 
pecially adapted for working black sand and other de- 
posits carrying finely divided gold. 


lown 


Mechanical, 


REVERSING GEAR.—Charles Wagner. 
New York City. For ase on screw cutting and other ma- 
chines thie invention provides a device which may be set 
to reverse automatically when the desired length of thread i 
hae been cut, ix held to slide and be | 
controlled by the work carriage supporting the 





4 clutch sieeve 


or the 





work, two clutches carried by the spindle being sup- 
ported by the sleeve, and the clutches being adapted to 
engage driving palleye roteting La opposite directions. 
The shifting of the clatch sleeve couses a torning of the | 
spindle fret in one and then in the opposite direction, | 
the device being very strong, eimple, positive in move- | 


snd not lable to wet out of order 


Mriuu.—Jacob Pfeiffer, 
This is a ball grinding mill 
with wind separator, in which the use of sieves is avoided, 
® casing through which extends centrally a feed hopper | 
laciosing the grinding mechaniem, while a vane rigid | 


ment 


(#RIN DING 


Kaiserslautern, Germany 


with the casing is interposed between an exhaust fan and | 
the grinding mechaniam, a ring held to the casing em- 

bracing the feed hopper. In the operation of the mill 

the redaced pulverized material rises upward in the caa- 

yng and is drawn out by the fan and thrown into an an- 

aular space where it passes oat through a discharge pipe, 

only reduced materia: being drawn oat. 


Agricultural, 


Freuit GRADER.—Willis Brown, Port- 
land, Ore. For the purpose more especially of grading 
dried prunes, this inventor provides an upright frame in 
which are supported three or more grading frames, held 
together by straps and suspended by links, the grading 
frames being alike except that each screen has a smaller 
mesh than the preceding one. Each grading frame has a 
bottom which delivers to the upper end of the next lower 
frame, and provision is made for jolting the screens by 
an operating shaft moved by hand or other power. The 
prunes passing from the discharge chute of the upper 
screen are the largest or first grade, and those from the 
successive screens below are of correspondingly dimin- 
ished size. 


APPARATUS FOR UNCHAINING CAT- 
TLe.—Joachim Vietheer, Kollmar, Germany. For si- 
multaneously uncoupling and letting loose cattle when a 
fire breaks out in a stable in which they are confined, 
according to this invention, there are along the wall of 
the crib or manger clamping jaws, above each of which 
is a catch pivoted on a bolt, a shaft supported by brack- 
ets extending along the wall of the stable in front of the 
catches. The clamping jaws securely hold the chains at- 
tached to the animals, but by turning the shaft by means 
of a hand wheel, the catches are lifted, loosening the 
clamping jaws and withdrawing the bolts, thus releasing 
the animals, 





Miscellaneous, 


Ick VELOCIPEDE. — Mathias Kolbden- 
son, Marysville, Montana. The frame of this machine 
has an adjustably held front runner or skate and a rear 
driving wheel adapted to be operated from the pedal 
crank. A rear ranner or skate has a central siot through 
which slightly projects the thin toothed periphery of the 
rear driving wheel, springs bearing upon this runner to 
press it normally downward, and there being means for 


| regulating the tension of the springs to adjust the posi- 


tion of the skate relative to the driving wheel, The driv- 
ing wheel may thus be caused to take more or less deep 
hold upon the ice or snow, and the springs also reheve 
the rider from jolting. 


CALCINING APPARATUS.—Thomas Me- 
Neal, Gypsum City, Kansas, To cook or calcine plaster 
or similar material, the apparatus covered by this patent 
ix of such construction that the whole body of plaster is 
subjected to a practically even degree of heat by an eco- 
nomical use of fuel. The calcining vessel is so supported 
within the casing or wall of the furnace that the products 
of combustion are directed over its entire bottom and 
side surfaces, while flues at different levels carry the 
products of combustion transversely through the vessel 
Means are also provided for stirring or agitating the ma 
terial while it is being calcined. 


DisPLAY STAND.—Daniel Henderson, 
Kingsley, lowa. For conveniently keeping sickle sec- 
tions, ledger plates and similar articles usually kept in 
hardware stores and implement houses, in such arrange- 
ment thata salesman may readily pick out the article 
desired, this inventor has devised a stand in which hori- 
zontal spring arms connect posta, the arms being at- 


| tached to a support on which the posts have movement 


to and from each other. The stand is adapted to receive 
the various articles as on a file, showing their different 
sizes, the year or years in which the machines were 
made to which the plates are adapted, the size of the 
rivets necessary, as well as the cost and sale price of the 
wares. 


SAVINGS BANK.—Clarence L. Dawson, 
Tacoma, Washington. This is a pocket bank, or a de- 
vice in the form of a watch, and is especially adapted 
for the reception of coins of a specified value. It has 
one or more depositories for coin, and cannot be opened 
without a proper key. It also has a registering device to 
indicate the amount of money that has been deposited 
in it. 


CoMBINATION Lock.—Foster J. Hea- 
cock, Salem, Ind. A disk in the casing of this lock has 
sets of apertures and plugs for closing all except one 
aperture of each set, while a dial on the knob spindle is 
provided with shafts carrying pins on their inner ends, 
A second casing is secured to the inner end of the first 


| casing with a knob spindle having a socket to receive the 


end of the outer sliding knob spindle. The combination 


| admits of many changes, and may be readily changed 


as desired, while it cannot easily be tampered with. 


TRANSOM LIFTER AND LocK.—George 
M. Parsons, Carson, Nevada. This invention is for a 
simple, durable and mexpensive device by means of 
which the position of the transom may be quickly and 
conveniently adjusted by means of a cord which extends 
down to the hand. A epring-controlied sleeve slides on 
a support having a rack surface, the sleeve carrying a 
pivoted latch adapted to slide over and engage the rack, 
while an arm carried by the sleeve is arranged for con- 
nection with the transom. 


QuILTING FRAME.—Mary Jenson (Mrs. 
Mary Butterfield), Ogden, Utah. For quilting or em- 
broidery, or for stretching or drying lace curtaina, this 
inventor has devised a simple style of frame which can 
be quickly and easily adjusted to suit various sized arti- 
cles, and one which permits the rolling of the fabric on 
the frame as the work progresses. It has side and end 
bars which are made in sections and have a vertical por- 
tion provided with longitadinal grooves, a series of pins 
being set in the horizontal portion, and there being a 
detachable hinge connection between the sections. 
Slotted sliding sleeves are adapted to fit on the grooved 
portion of the bars. 


HARNEss Neck YOKE Iron. — Wel- 
come Craford and Joseph S. Atkinson, Bayfield, Wis. 
This device has a tubular body from whose lower rear 
portion projects a lip having on ite under face a flange 
at each side of the center, there being a spring in the 
space between the flanges and ite bearing being at the 
outer end portion of the body. A stirrup through 
which the spring passes is located between the ends of 
the lip flanges and the bearing. The device is very sim- 
ple and inexpensive, and with the aid of but two snaps 
a teamster may, with this improvement, couple or un- 








couple the horses in the coldest weather without re- 
moving his mittens or other coverings from the hand. 


REVERSIBLE Sap [RON.—Elliott Pres- 
ton, Sturgeon, Mo. This is a hollow iron to be heated 
by an ordinary spirit lamp, the handle of the iron havy- 
ing a spring seat for the lamp and two trunnions on 
which the iron tarns. The rear trunnion carries clamp- 
ing arms and a spirit lamp to engage the seat, its wick 
tube passing between the clamping arms to hold the 
lamp in place. ‘The sides of the iron preferably have 
damper openings, buttons controlling the dampers con- 
veniently. 

HINGE FoR CooKING UTENSILS.—Eber 
W. Pratt, Ipava, Il). This is a device especially adapted 
for attachment to the covers of pots, skillets, stew pans, 
ete., and may be readily secured to the pot or the body 
of the utensil to which the cover is to be fitted. It is 
made of bent wire, and is so formed as to constitute a 
hinge by which the cover may be tightly closed over the 
body of the utensil, or may be raised and held upright, 
preventing the cook or user from burning the fingers in 
removing the lid or cover. 


CorFEE RoasteER. — John McLean, 
Miller’s Ferry, Ala. This roaster comprises a casing in 
which is a spring-operated rotary drum, there being be- 
low the drum a burner and an extinguisher therefor, 
consisting of pivoted and spring-pressed plates, the 
latter connected to a lever adapted to be engaged by the 
operating spring as it uncoils. The device is simple and 
inexpensive, works in a measure automatically, and is 
arranged to prevent the coffee from being burned or 
smoked. 


PENHOLDER. — William H. Walker, 
Dover, Del. An improved penholding attachment for a 
pen stock, adapted to readily clamp or release a pen, is 
provided by this invention. It comprises a barrel with 
interior sleeve having an interior projection, there being 
in the barrel a pivoted clamping plate. Two jaws are 
adapted to hold the shank of the pen, one of the jaws 
being pivoted and engaged by a lateraliy oscillating 
member whose movement is limited by a stop. 

Twink HoupEr.--Frank Bossong, E)- 
lensburg, Washington. This device is of the class in 
which the twine receptacle is combined with a take-up 
rod to lift the end of the cord normally out of the way. 
The carriage with twine box is movable on a vertical 
track or guide, the twine passing over a roller above the 
box, and pivotally connected with the carriage is a take- 
up rod which is held upwardly inclined by a spring. 

Nors.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, tite of invention, and date 
of this paper. 





‘NEW BOOKS AND PUBLICATIONS. 


SKETCHES IN CRUDE OIL. Some acci- 
dents and incidents of the petroleum 
development in all parts of the globe, 
with portraits and illustrations. By 
John J. McLaurin. Harrisburg, Pa.: 
Published by the author. 1896. Pp. 
x, 406. 

This very long work, for its fine and clear type make i: 
longer than its pages would indicate, with numerous 
ilustrations, is most instructive reading for those inter- 
ested in the development of the oil industry in America. 
It is a book which details anecdotes and stories of life 
in the oi] regions, which tells of the sudden rise to for- 
tune of humble men, which gives the lives of members 
of the Standard Oil Company and of other magnates. 
Short stories and a generally narrative treatment add con- 
siderable intereet to the work, besides which it gives very 
grapbic illustrations of scenes connected with the oi] in- 


dustry. The point which we wish to emphasize is that | 


it is a thoroughly popular book of the history of an im- 
portant industry of America and of the fortunes which 
have been made by it, and is suited for the popular taste. 


Gas, GASOLINE, AND Orn Vapor EN- 
GINES. By Gardner D. Hiscox, M.E 
New York: Norman W. Henley & 
Company. Illustrated with 206 illus- 
trations. Pp. 279. Large octavo. 
Price $2.50. 

The explosion motor in the form offgas or oil engine is 
constantly increasing in importance in the technical 
world. The ease of starting such motors, the absence of 
a boiler, the use of what may be termed concentrated heat 
in prodacing their motion, with the ensuing diminishing 
of the loss in economy under the second law of thermo 
dynamics, have given them a value which is only begin- 
ning to have its proper effect. The public have at last 
awakened to their importance, and to the lateness of such 
awakening we may attribate the fact that so little litera- 
ture on the subject exists. Mr. Hiscox’s book, de- 
voted to American practice, is practically unique in sub- 
ject, and this fact, superadded to ite merits and the 
authority of the widely known engineer who writes it, 
gives it a value all itsown. The range of the work ex- 
tends from theory to practice and includes the considera- 
tion of the features of economy and causes of waste. 
The book treats of the design of engines and proportion 
of parts. of their management, rating and determination 
of their efficiency. A valuable list of patents for ten 
years is incladed. The illustrations number over two 
handred, nearly one for each page of the book, and their 
quality leaves nothing to be desired. An index is ap 
pended. The list of patents 1 interesting, showing for 
1875 bat three patents, including one under the classic 
name of Daimler, while for 1896 over eighty patents are 
registered. 

AN EcuipskE PArtTy IN AFRICA By 
Eben J. Loomis, of the United States 
Scientific Expedition to West Africa, 
1889-90. Boston: Roberts Brothers. 
Pp. 218. Price $4.50. 

The contents of this sumptuously gotten up. hand- 
somely illustrated book are wholly dissociated from the 
ecientific work of the expedition in which its author 
bore a part, and cover only matters of popular mterest, 
such as usually found in books of travel, Two interest 
ing chapters, with some fine pictures, are given to the 
isiand of St, Helena, and one to the diamond mines of 
Kimberley. 
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(7118) C. J. C. writes: 1. Why is it that 
an alternating current of electricity will blow fuses in 
line if its two sides are crossed by anything except an 
incandescent lamp? In other words, if you connect 
sides by anything except an incandescent lamp, it will 
blow fuses, but you can cross it by lamp and it wil! not 
blow. A. Simply because the “ anything” is of lower 
| resistance than a lamp. If the connection is of adequate 
| resistance, the fuses will not blow out, 2. Also can two 
| or more T. H. or other direct current arc machines be 
| connected together? If so, how? If not, why not? A 
Yes ; either in series or parallel, by connecting the leads 

from the binding posts. 3. Are there any books on al- 

ternating current for amateurs which you can recom- 
mend? A. Wecan supply the following books on al- 
ternating currents : “ Alternating Electric Currents,” by 
Houston & Kennelly, $1; “Alternating Currents of 
Electricity,” by Kapp, $1 ; “ Alternating Currents,” by 
Bedell & Crehore, $2.50; Tesla’s “ Experiments with 
Alternate Currents,”’ $1 by mail postpaid. 

(7119) O. F. H. asks: An old sailor has 
told me that the needle of the mariner’s compass points 
toward the south pole after the ship crosses the equator; 
please let me know through your query department 
whether this is a fact. A. No reversal takes place. The 
north pole points north and the south pole south ap- 
proximately, the direction varying with the locality. 
It is a mere question of expression to say which end of 
the needle does the pointing. 

(7120) A. L. M. writes: 1. How can I 
form storage battery plates quickly by Plante’s process ’ 
What is the best oxidizing solution to form the plates 
electro-chemically in a short time, say 10 hours? A. 
There is no quick way of forming plates. Dilute nitric 
acid, 1 acid to 10 water, may be used for a preliminary 
immersion to corrode the surface. 2. How many am- 
peres should be used per square foot of positive plate in 
forming? A. Allow 4 to 6 amperes. 3. How strong 
should the sulphuric acid solation be, and how much 
should the acid rise when a storage cell is charged? A. 
Before charging, sp. gr. 1°170 ; after charging, 1°19. 4. 
How can I use Baumé’s hydrometer for testing the spe- 
cific gravity of an acid solation? A. By floating it in 
the acid and comparing its readings with the table cal- 
culated for the purpose. It is much better to use a hy- 
drometer graduated on some other basis, as much con- 
fusion exists in the matter of Baumé equivalents. 


(7121) A. asks: 1. Will common tomato 
cans answer the purpose for jars in the caustic potash bat- 
tery described in “ Experimental Science”? A. They 
will do for a cheap battery. 2. What is a cheap way to 
make black copper oxide ? A. Heat sctap copper to red- 
ness on a pan or siab of fire clay. After it cools pound 
off the oxide, reheat and repeat pounding. The process 
is not really cheap. The expense of the oxide is the 
great objection to this battery. 3. Please tell me 
where the energy goes in the following case: A common 
clock spring is wound up; it is then pat in the fire and the 
temper taken out. The spring will now not unwind. 
Where does the energy go? A. The energy is repre- 
sented by the heat due to the winding. This heat disap- 
pears from our recognition, as the air takes itup. The 
wound clock spring contains no energy due to its tension. 
It can on unwinding utilize the heat energy of the air 
and of itself and grow cool in sodoing. 4. Is magnetism 
energy ? If so, where does it go when you put a perma- 
nent magnet in the fire? A. No. It is force, and is de- 
stroyed by heating the magnet. 
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Die Beet A. g die. a a er veaeeael - 577.200 | Hammer, tapping J.B. Meier... *3 Newark, N. J. 
Display box We 57702 | Inhaler, ete., A. H. Ramey et al. z 18 Liberty Bt., N. Y. 
Ditching machine, Atheus 6 Gerken... br7-273 | Lamp frame, are, J. A. Mosher.. 33 % & 37 8. Canal 8t., 
Door check and closer, J. Adams Lamp globe, L. M. Dane sevcccsese “Ss De Chicago. 
Door ehy pneumatic A. ER, oad asnevs ” 577.045 | Portieres, ete., rope for, I. Dreyfus... i 
Draught bo G. H. Cau | Secreta Post. post. as 8 : aed ae S.A. Hartley BsRepseovepeoss 
Jraught ci Power sh F. Leavitt 77 107 z DOM, ©. Bd. PRMPUIOY . wcrc ccc cr ncwneewenens 
sat oe hae ‘i Beer tars Ft ra | Rates fw Gi Weel Stark No.4 Bench Lathe 
Pressure reservoir “m i heater, combined, Rice & Shoe, A. A. KODM. «6.20... eee econ 
Re 577,299 | Shoestri fastener, Webb & Andress . nae 
—_ hy Harris & McNutt Soap or similar articles, holder for, C. L. Wilki ns mae with Milling 
aenEaE coaen. H. H. Cummings......... . poms, pen ey ye J. Clulee - 627 
ove, cooking, F. KB. La@e.............cseeees 
yong, We ite fs | Braue Sree: © Gla ie Btve, heating: He Meier Attachment 
Educ y- > S. P. Moulthrop -”* BTM visting , apparatus for feeding paper to, Stove or range, F. KE. Le@............0sce0000es 
Elbows, machine for forming, H. K. " | ©. G. Harrin..............00000e eee enenenneeeenerees 577,29 — JOHN STARK 
Renmege hesganopntpscescacesresesnee seceeevur ences =: See | _Brojectite, He Bonghggd 577, TRADE MARKS 
ic brak LL wag! 119 | be oO é e 
eae cireut ys 8. : 577-214 | Pulleys or Sy wheels. 2 machine for finishing per- a oe ton ag d — 4 be gy ee 
tlectric con: 577.4 ards » DUR cetieteitessccresscncs 74 |, towk Steet, > Conse 
ecerte furnace, | T Pat 577,317, aad Peat for wells or claterns, force, L.. Myers |- » playing, A. I pmetees: janes 29,574 | usa th Crom hereet, Pinsbury London E-. Kngland, 
8 5 nT J. et PE 
Electrical bat EK . & Forwood A printed copy of the eppstiention and drawing of 
eae: Seo Water om Puzzle or game, x B. Par’ M6 any patent in the foregoing list, or any patent in print 
a sag amt peng te Spa ae af 
gine. Vapor milti mis 1a ALC —_ .. 577,285 of the patent desired, and remit to Mann & Co., 
Engines, electric igniter for explosive, W. F. Rack. Folding | Broadway, New York. ‘Special rates will be given where 
mee vis. B Wiaaagg eee 577,158 | Rack and mirror, So KF. Cundey.. es fre a large number of copies are desired at one time. 
OD, Fi. PURER ow ccc ces cpucovccgease go ccce steam, yi 
Envelop mana machine, J. Bail i int, W. H. Fitch.. 577,018; Canadian patents may now be obtained b: it > in- 
Expansible —— 94 > eee Way motor. .-«. 577,071 ' ventors for any of the inventions named J 
Explosive, H. BOyd..........0.---++++e+++ y switch, * F. E. Feltner....... eee» ST7,282 rine list, prov: od her ee at acost Ss 
= ‘xtension i) le. Folding, H. J. Durgin.. switch, H. Schneider........ ...+.-.«++e00e 577.180 If complicated the will be a little —_., ‘or : 
Extractor, See Dust extractor. y tie, J. M. Romberger..........-..+-00see00 572176 instructions address Mann & Co., 361 Broad 
Pan, fly, J. H. Gorman...... asuesendeanasdieelall y turnout, C. F. Parker. ............cceeesee- 577/268 ' York. Other foreign patents may also wou 
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K Book of Tools 


Facts about Factory Trucks and Micrometer 
Calipers, in “A BOOK OF TOOLS.” 
“A BOOK OF 


TOOLS" iathe most 
complete Catalogue 












ever issued, 
contains 
MO) pages, 
over 2.000 il- 
lustrations, 
prices are 
given. 

Gi" A copy of thia book sent, 
post pa to any 2.idreas upon re- 
cotpt of BS cents im stamps. 


GHAS. A. STRELINGER & 60. 


Address Box 1%, Adv. Dept. DETROIT, MICH 


WIRE STRAICHTENER 


This straightener is of 
an improved pattern 
and wi i's straighten wire 
from No. 5 to No. 
Price s12.0 
6 Send stamp for cata- 
logue of machinists’ tools 


CHANDLER & FARQUHAR, 


3B Feocrar Sreeer, Boston, Mass. 
if yea want the hest CHUCKS. buy Westcott's 


Little Giant Do able Grip 
Drili Chucks, Little Giant 
ae Cbucks 



















improved 
Oneida Drill j 
Checks, Cut- 


Chueks, Seroll® 

(‘om bination 

Lathe Chucks, Geared 
Piain Universal Lathe 

Roa pe b 

~ & ow 


Cembination Lathe Chucks, 
Chucks, independent Lathe Chucks. 
Weatcott Chack (e@,, thneida. 
Ask for cataicgue in Pngltish, French, dui or German. 
Pius? Puize aT COLUMBIAN EXxrosrrion, 1598. 








WATER MOTOR 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving ali kinds of | 
ltieht machinery, noiseless, neat, compact; invaluable 
for blowtng chureb organs, running printing presses, 





fans, ice cream freezers, meat | 
eboppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular 
Hackas Water Meter Ce... Newark, N.d,., U.S.A 


Durable—Easily Applied. 
This roofing le manufactured | 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posvre to the weather as coal- 


coffee milis ventilatiny 











ar rvotings do. tt? Send for 
free sample of roof 12 years old, 
with circular and @ list to 


Ww ARRE “ CHEMICAL 
uUFG. CO. 
=5 Yuteen Sireet, 


Now York, U.S.A. 


That Are Good--Not ‘Cheap Things’”’ 

The difference in cost is little. We guarantee our appa- 

ratus and guarantee our customers against loss by patent 

suits. Our guarantec and tustruments are Neth Geod 
WESTERN TELEPHONE CONSTRUCTION CO. 

260-254 South Clinton Street, Chicago 


Largest Manufacturers of Telephones 
exclusively in the (United States. 








“APOLLO BLACK SHEETS” 
for galvanizers i« e ie—there is no such thing 


m the merket. 


A certain galvanized tron mill is eaaid to be 
offering ite own make as oure—in this way, 
perhaps not so clear as that 

Apollo Iron and Steel Company, 


Pitteburgh, Pa 


™M EWER 


c FEED 
AUTOS ILL, 


An indispensabie Labor Saver. 
Will feed, fine or coarse, at any 
angie. without pressare or loss of 
power. Warranted 
for particulars, prices, etc., 
MEWEK TOOL O0., 
6 Bim St., Portland, Me.. U.S A. 









Heieutific _ american, 








Bought wt Back 





NO OTHER. 











IPR 1 N T Make money print- 
i BS for others. Our 
Mi y¥ $15 Press prints a 
newspaper. Type 
ow N setting easy, printed 
rules. Send stamp 
for catalogue, press- 
Cards, circt-\es and supplies, to 
iars, with $65 the factory, 

Press anc save’ KELSEY & CO. 

money. Meriden, Conn, 


ACETYLENE 
lene number of the BCIENTIFIKC 
WENT, describing, with fu 

recent, simple, or home made ani ¢ 
for generating acetylene on the large and smal! scale. 
rhe gus ae made for and ased by the microscopist and 


AMERICAN SUPPLE- 
ustrations, the most 
ommercia) apparatus 


stadent; ite ate in the magic iantern. The new French 


Contained in 


table lame ing ite own acetylene. 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057 
Price 0 cents.” To be had «at office 





THE DEFIANCE "MACHINE WORKSE 
DEFIANGE.OHIO.USA 


F SPLCIAL 


NE IN THE WOR D 
Sand Beit Machine ; CTION G 
> ~ + ~ 


7 


r ’ 


ARANT 


~ APPARATUS.—ACETY- | 





F or $ 3.00 of 






BUY 


vo 


| tieket in paying for it. 

Well, you say: “ 
the balance. 
money I paid and $1 additional?” 


That is exactly what we mean, and that is precisely what we will do if the Pen has not been abused. 
You may apply in person at our store, 168 Broadway, New York, or by mail, as you prefer. 
your name and address and the name of this paper, and we will do the rest, but not more than one ticket will be 


given to each applicant. 


We bave faith in our Pens, or we would not make such an offer. 
testimonials from well informed men and women from all parts of the world. We believe that every one will 
acknowledge the superiority of Caw’s Pens over al! others after a trial. 


PRESIDENT CLEVELAND SAID: 
“I find Caw’s ‘Dashaway’ very valuable as a signature Pen.” 
EX-PRESIDENT HARRISON SAID: 
“The second ‘Dashaway’ Pen received, and just suits me. The first one I gave to Mrs. 
Harrison, and she is using it with great satisfaction.” 


Among the tens of thousands of users of Caw’s Pens, we know of none who would sell at cost price. We are 
curious to know how many takers there will be of our offer of an advance of $1 on the cost price, and we are also 
curious to know (it will be worth to us all it costs) which newspaper is the best advertising medium, therefore we 
make this offer conditional on each applicant naming the paper in which he reads this advertisement. This offer 


will not be repeated nor the time extended. 


ADDRESS REBATE DEPARTMENT 


CAW’S PEN AND INK COPIPANY, 
The anges Fountain Pen Manufacturers in the World. 


TELEPHONES | 


for Long or Short Distance Use. Also 
Interior or Warehouse Telephones, 
Sent on trial to responsible parties, 
Sold thousands during the last 
two years, every one a success. 
[2 Send for Circular and Testimonials. 


Julius Andrae & Sons Co, | 
MILWAUKEE, WIS. 


HALF 4 CENTURY OF CYCLES.—AN 


interesting history of the cycie from iis origin ap to the | 
present time. The first crank-drigen bicycle. The 
*vome-shaker” and its successors. The tricycle. The 
modern wheel, Cycle building asctence. Points of im- 
provement. The pneumatic tire. A hand and foot erecie. 
With 9 Wustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1012. Price Wecents. To be 
bad at this office and from all newsdeaiers. 











BEATS. ALLI a 







A catalogue, together with a rebate ticket 
\” good for one dollar towards the purchase 
of a Caw’s “ Dashaway” or Caw’s “Safety” 
Fountain Pen, the catalogue price of which is 
$2 or more, with our guarantee to redeem the pen 
bad at our catalogue price, if returned one month later. 


Like Finding a Dollar. 


You get a rebate ticket good for a dollar for the asking, and when you are ready to buy a Pen you use the 


Suppose I buy a Pen listed at say $2 or $3. 
Now, suppose I wish to return the Pen in a month, do you mean to say you will give me back the 
















who sends us his or her 
name and address, and the 

name of this paper before April 
1, will receive our new illustrated 


I pay $1 or $2 in cash, and use the ticket to settle 


Just let us have 


Our faith rests on the thousands of 


168 Broadway, New York. 





TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
iz will not blow or jar out. 
it OS a clear, white light. 
like an engine head- 






it throws the ght cies st a 
from 
iT = kerosene, 

Send for book’ ( free). 


R. E. DIETZ | CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
ESTABLISHED 1840. 













Experimental & Model Work 


& advice free. Gardam & Son, % Jobn 8t.,N.Y. 











DESCRIPTION : 


Furnished in 
two atyles of 
dials, Roman and 
Arabic; and two 
styles of finish 
git and nickel. 
Patented winding ar with p 
spring encased ina barrel, thus wiview main- 
taint ower. Second hand, patent esca 
ment, beats per minute, short wind. Tne 
movement is covered with a cap, which, screw- 
ed fast to a collar, boids it in position, strength- 


Nehad 





ens the case and makes it practically dust-proof Weight, complete, only 3% ounces. 
“8 READ OUR ABSOLUTE GUARANTEE. “G 


MADE IN AMERICA BY AMERICANS. 


PRICE, $1.00 EACH, PREPAID. 


Your money back if you are not satisfied. 
Large catalogue of interesting specialties free for the asking. 


ROBERT H. INGERSOLL & BRO., 


** Watchmakers to the American People.” 





UARANT, 


= Cy Che Yankee Dollar Watch 


Absolutely guaranteed for one year same as a Hundred Dollar Watch. 


om je sete for te mene anting. 
‘amp 8s L, cy! 
and for" every "Se that a bigh 

watch can be put to. 









65 Cortiandt St., Dept. 147, N.Y. 
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TO GIVI, ENGINEERS 
Serrerens, Drenghie 


neers, Electrical 
Workers, Machinists, 
Carpenters Plumbers, 










In all Branches; Me- 
chanics; Architecture; 
Electricity; Mining; 
Plumbing, Mechani- 
eal and Architectural 
Drawing; Steam 
Engineering (Stat'y., 
Loco. and Marine). 

“The International 









CREENFIELD 


Steam Engine Works. 


Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 


ENGINES AND BOILERS. ™ 
Also Horizontal, Automatic 
and Variable Cutcon Engines. 
Sizes from & to 1S Horse-Power. 
Also Vertical and Horizontal and 
Marine Boilers, Steam Pumps 
dams’ Grate Bars. 


W.G.& G. GREEN FIELD, 
East Newark, N. J. — 





This = - Baty Steam. or Horse 


e offer the 
WE RATER Be actua) horse power 


GAS ENGINE 


for 8140. less 10t discount for cash. 
Built on totere eable pian. Built 
of best material. ade in lots of 100 
may can = phe rice ~~ 
or s mene weight pounds. 
Made for Gas or Gasoline. 
ce” Write f 


WEBSTER M’F’G C0. 
Wid West 1th Street, CHICA 








POWER? POWER? ? POWER! T 


Fifty per cenc. 
no additional ee 


Victor Vapor Engine. 
Emphaticaliy the Twentieth 
Century Gas Engine. 
Send stamp for catalogue“ A” 

Reliable 


agents wanted. 
THOMAS KANE & CO. ; 
64-06 Wabash Ave., Chicago. ~ 


The Chicago Gas & Gasoline Engine 


The simplest ous —\ 7 
engine on the no 
equal for AA aalee speed 
and durability. It is a dwarf 
in size and a a, in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 
J. J. NORMAN CO., 
4 “A” South Clinton 8t., 


CHICAGO, ILL. 
GAS and GASOLINE 
ENGINES. 


bm Sg — Gas, 
Gas, and Gasoline d di- 
rect from the tank, 
lto @H. P., actual. 


The Springfield 
Gas ine Ce. 

21 W. Washi = St 

Springfie! id, 0. 





















The Long- Sought-For Found at Last 


AN IMPULSE WITH Every TURN OF THE CRANK, 
The Hicks Compengt Cylinder 
Gas and Gasoline Engine. 


eam engine. 
Sette rtban theordiarny 
single cylinder. Catalog 
ree. rentier Irom 
ferks. @1 ATWATER 
8t., DETROIT, MICH. 


The Berkefeld House Filter. 


The ba Pog ge 4 Reme Typhoid and Cholera 

Test indorsed by many 
ioodion authorities in Europe and Am- 
erica. It gives a continuous flow of fil- 
tered water, absolutely free from gemma, 
It is easily clean as all impurities re- 
main on the s 
cylinder. Cylinders can be sterilized by 
boiling in pA for = hour. Send for 


ona the 
BERR EFELD | FILTER CO. 
4 Cedar Street t. » 


EXPERIMENTAL MACHINE | & MODEL 


First-class equipment. 
Ms ‘ROBINSON & CO., $ié Southern Boul Boulevard. N.Y N.Y. City 

















DROP FORGINGS 
WTMAN-GORDON 


inerec 
IVIVEe ay 


Does Steam 
Titerest You? 


Are you a maker or owner of steam machinery? 
Are you interested in steam as a motive power 
or as a means of heat? Do you want to know all 
about it, no matter how applied, or for what pur- 
pose—the improvements in steam machinery, 
new inventions and latest achievements in the 
development of power? If you do, you should be 
a regular subscriber to the 


Scientific American 


That and all other branches of mechanical 
science are fully treated of in its pages and the 
name of the Scientific American is a household 
word among intelligent people al) over the world. 
It is issued weekly, is illustrated, and consists of 
16 large pages. Subscription $3.00 yearly, $1.4 
half-yearly, $1.00 for four months. Send check, 
draft. Postal Order or Express Money Order 
payable to 


MUNN & CO., Publishers, 
361 Broadway, New York City. 


MASS. 














~ 


~~ 
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Scientific 


American. 








STUDY + HOME 


BY OUR EFFICIENT | METHOD, 
ELECTRICITY, MECHANICAL x 
DRAWING, MECHANICS, OF ..°. 
STEAM ENGINEERING, i" 


INSTITUTE FOR HOME STUDY OF ENGINEERING. 
46-47 Blackstone Building, CLEVELAND, OHIO 





NO NO INTRODUCTION IS NEEDED 


a 


for fifteen years has been 
} a in ry craft of printing and its 
allied trades. An examination will show that 


THE INLAND sists" ieisasacs 
PRINTER and trade news indis- 


pensable to the printer 
<é and workman who would keep posted and up 

with the times. The superb and numerous 
“ illustrations, in color and monochrome, are 
— alone worth the subscription price—@2 yearly 


20c. per number. GHB INLAND PRINTER 00., 212 Monroe St, Chicago. 


Low Rates to Washington 


« for the « 


Tnauguration. 


The B. & O. R. R. will sell round-trip tickets to Wash- 
ington, D. C., from all stations on its lines east of the 
Obie River, for all trains March 1, 2, 3, and all trains on 
the morning of the 4th that reach Washington not later 
than noon, at rate of two cents per milein each direc- 
tion, valid for return journey until March 8th inclusive. 


The rate from New York will be $8.00 








Philadelphia, 5.40 
Chester, 4.90 
Wilmington, 4.35 
Newark, Del., 3.90 


and correspondingly low rates from other stations. 


arts 


orse 
12 STYLES. 













NARROW & 





WIDE Tires. 
MRD Pepular es. Low 
woud, sates of freight t from 
works, Tata: Pa., to 
STEEL ints. HOB 
AXLES. Neo. 4 Stone St., New ¥ 





AUTOMOBILE CARRIAGES: THE 
Paris-Bordeaux-Paris Race of.—Brief account of the 
perf: ormance of the vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 i\lustrations. Contained in SCIENTIFIC_AMERICAN 
SUPPLEMENT, No. 3023. Price 0 cents. To be had at 

this office and from ai! sowedtenters. 


(> | ROW STRONGER 
f) in BODY and BRA 















FLEER’S © 
QURU-KOLA uM, 


for Brain Workers, ye, gives Endurance, 


Steady Nerve, Gc Digestion. Cre- 
ates Vigor. Ask your Dealer ws t. or 
Six pages. by mail, 25 Ce 

Frank H. Fleer & Co., 105 Chestnut St., Philadelphia. 


ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS 


Send for Illustrated Cata- 
logue—?2 cent stamp. 


ROCHESTER, N. Y. 


THE BEST 
FOR TANKS 








SUNAKT PHOTO CO.,, 


BAND FASTENERS Fon ae 


A. P. Dickey Mra. Co., F RACIN 


ALCO VAPOR LAUNCH. 


Engine and heim controlled 
oun bow. Latest improved and 
only 12 to 1 motor now ready for 
. Bto ft. launches 
2,3,5and7b. p. No licensed en- 
gineer or piiot mired. Speed 
and safety quaranteed. No dan- 
gerous naphtha or gasoline 












Jersey City, N. J. 


Marine Vaper Engine Ce., 


LENTMAYER’S MICROSCOPES 


in use by the tending Professors and Coll 
throughout the wor! The acme of perfect 
in the art of ——s—~ making. Heartily ~ 
dorsed wherever 
Complete iitustrated catalogue of micro- 
scopes and optical apparatus sent free. Mi- 
crometer Rulings in English and Metric scales. 


J. ZENTMAYER, 
211 South Eleventh St. Phila., Pa. 


Pertect Newspaper File. 


Subscribers to the SCIENTIFIC AMERICAN and SCIEN- 
TIF'C AMERICAN SUPPLEMENT, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription“ Scientific American” and “ Scientific Ameri- 
can Supplement” in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 


MUNN & CO., 361 Broaoway, New York 





SELLS AT SIGHT! 


e New Patent Combi- 
mi Cookt 
serving Kettle, 

er, 





a. ‘which all aty of food 
be cook: ed, 


ond strained. No burni 
or wasting of fvuodorscald- 
ing < of hands. Made — the 


best steel and enamel! 
curable, and warranted in in 


eke G 


WANTED. 
‘ree and territory 





rite 
A. W. OBEKMANN, 24 Boud St., New York. 




















[URRAY 


we for 1897 —— 


ns, Delivery Wagons, Milk Wagons, Fatm 
inien on wheels at price never before heard *. 
200-page catalogue No 





je Bug 
N28. Road 
hyo ad Carts $8.90; Phastene, 








Watchmaking a Crade for 


Parsons’ Institute for Watchmakers, Engravers and Opticians in New Quarters. 


111 BRADLEY 


2 Send for 1897 Catalogue. 





SO YEARS’ 
EXPERIENCE. 






TRADE MARKS, 
DESICNS, 
COPYRICHTS —- 

Anyone sending a sketch and description 
ote ascertain, free, whether an invention { A 


Communications strictly 
‘or securing patents 
office. 


th unn & Co receive 
special notice in the 


SCIENTIFIC AMERICAN, 


beautifully illustrated, largest circulation of 
any scientific journal, weekly terms ear; 
L350 six months. ——_ copies an D 
K ON PATENTS sent free Address 
MUNN & CO 


361 Broadway, New York. 





EXPERIMENTA vA R 
FREE _ ° 
TEARS 
UNION MODEL WORKS CHICAG 


BRASS SPECIALTIES 


made from Sheet Brass. Rods or Wire. 
F. E. CHESTERMAN O©O., 241 Arch St., PHILA. PA 











Young Men and Women| : 


AvE., 


PEORIA, ILLINOIS 





Latest Improved 
ANDERSON AUTOMATIC 


Letter Qopier. 


Copies a letter in 14g seconds 
Quickest—Simplest— Best, 
G3” Agents Wanted. 


OUR No2 
COPIER 






ANDERSON 
COPYING MACHINE CO. 
173 W. Broadway, New York 


LOCK UP YOUR WHEEL! 


Rove your Bicycle safe from strang- 


THE ‘L 
of “OMBiN Ai AT ON eca 
combinations. % oz. w 
cents Vitwetreten qualen of Bi- 
cycle Sundries sd to dealers only. 
148 N. Fourth 8t., Philadelphia, Pa. 


EDGE TOOLS-«~ 


are often neariy ruined by using a grind- 
—= not adapted to the work. Our 
ps proeuce a large variety of grits 
= or grinding any tool ote . 
ay we you our Catalogue, 
whieh wil give you some information! 
GRAFTON STONE COMPANY, 
No. SO River Street, Grafton, Ohie. 


est DRYING MACHINES 


for Grate, Sand, Clays, Fertilizers, Phos- 
pastes, Green Coffee, Wet Feeds, salt, 
gaeer, Chemicals, ete See illus. article in 
1. AM., October "#6. 15 Years in opera- 
fou. Send for 6th illustrated catalogue. 
s. E. WORRKEL l.. Hannibal, Me. 
CYCLE PATH Parties who wish or could use on 
any kind of soil a cheap yet dur- 
able Bi. Tri. or any other kind of vehicle path, should 
address the Globe Cycle Path Co., P. O. Box 382, New- 
burgh, N. ¥. Town, county and State rights for sale. 














gel PORTABLE ELECTRIC PROPELLER 
eels ea Ya 


WARY SuIFF Fg® 





MK 5, Ad 










NEvr YoRK. 








H H Ice, etc., in a few minutes, $10 and up. Filters, $1.25 and Cook 
Family Ice Machine ts‘prepare one's seit soda water, & Miand up: L DERMIGNY, It W. di that Ne 


L. DERMIGNY, 12% W. 2th St 





THE NEW BRISTOL COUNTER 





Reptetess an accurate account of work done boa print, 

rain tallies, weighing, measuri . — 

- Mt, ‘automatic machines. Counts up to 1,000 

repeats automatically. Simple, accurate, durable. = 
cial couuters to order. (2 Send for c ircular. 

c, J. ROOT, Bristel, Conn., U.S. A. 








YARBORU DE : 











BRASS BAND | 


Instruments, Drums, Uniforms, ers 
ments for Bands and Drum Corps. 

est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HEALY, 33.35 Adams Bt.. Chcage 
NOVELTY SIGNS asccRoverey SiGRS 


cent profit. Great sellers. 1 
ples ie. Val. Schreier. Mire. Milwaukee, \ Wis. | 


ortable Striking Bag. 


Gympasium. 
=. sonatas Wom Wanted. Send for 


—— Shebio, 600 Chestant St., Philada., Pa. 










| only. Tubes exhausted to suit purchaser. X-Ray Supplies 


BALTIMC RE 








CROOKES’ TUBES 


PRICE, $2.50 EACH. 
| one hundred experimental Tubes suitable for smal! 
| coils and static machines. Tubes sold as experimental 


SWETT & LEWIS CO. XSF RES Co. 


11 BROMFIELD ST., BOSTON, MASS, 


TRIPP METAL! CP. KING 


GUARANTEE! 
WM = MERRIL 











Chain 






The JEFFREY MANUFAC 
{27 Send for late Catalogue “0.” 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 


TURING CO., COLUMBUS, O. 


Branches: CHICAGO—NEw Yorg. 





== LOOK LIKE LIVING LIMBS.—~ 


Fy 42 little difference —e- b natural gna gece limbs, in appearance, when 
also are fitted with 


KS makes the iatter. 


Marks’ PATENT Ruseer 


and are comfortable, convenient, durable. 


the world over as the leading 
theglobe. Maker to the Ut 8. and other Gov 


A. A. MARKS, 701 Broadway, 


and 
maker of artifica! imbe, 
Governments. 


HANDS AND FEET 
jeal. The of BAERS 0 tpown 
i for illus. book, 544 Fett sy 











UNCLE SAM 


Wants bright men to fli positions 
under the government. CIVIL 
SERVICE EXAMINATIONS are 
s00n to be heki inevery State. More 
than 6,000 aypeiotme nts willbe made 
this year. Information about Postala.Cus 
toms, Internal Revenue, Railway Mali, Departmental 
and other positions, salaries, @uies and places of ¢xami- 
nations, etc., free if you mention Scientific American, 
NATIONAL CORRESPONDENCE INSTITUTE, WASHINGTON, BD. C, 


WAC HINES, Certias Engines. Bre wers 
and Rotticrs. Machinery, Te VILTER 
Mra, Co., Clinton Street, Milwauke e, Wis 





NTERNS WANTED § oa ex nate 
BACH & CO. 869 Filbert St. Phila, 


Sho rth qd b M il Thoroughly taught by re- 
0 an y a porters, Catalogue and jirst 
lesson Free. Potte Shorthand College, Williamsport, Pa. 
$500 We offer cash for simple ideas, patented 
or not, Send W cents to cover postage 


and expense, and we will seud pian ne particulars, 
H.H. FRANKLIN MEG. CO., syracuse, . 


ot FEL AMES FOR HARMING TOOLS FS 


ame STAMPS 


UOTE 





MIiLWAUREE 


AMERICAN PATENTS. — ~AN INTER- 


esting and valuable table ah wing the num er of patents 
wranted for the various sutjects upon w hb petitions 
have heen tiled from the ber inning dow ») December 
31. 1804 Contained in FCIENTIPIO AMERICAN BUP 
PLEMENT, No. 1002, Price W cents. To be had at 
this office and from ali newsdeslers 
















“ weosts te beg ETF WORK. EMAL MAGNE | 
ris NEw Y NL WORKS 100 NASSAU Bi ¥.1. 








WATER W H EELS. 
SEND FOR wy 

JAMES LEFFEL = 
Springfield, Obie, hay A. 





WORTHLEY STALL WORKS 














eA) 53 Elm Street. Boston. Mass, 
Have sold 9,000 of his Patent % Ib. Slow 
Feed Oat Manger. Price $1.0 
that are handling grease, 


HANDS WANTE paint or dirt, to try Maize 


Compound, Guaranteed to do the work, and leave the 
bands smooth and white. Fine for bicyclista. Repre 
sentatives wanted Juarter pound by mail, ten cents 
CRESCENT EXTRACT CO., Binghamton, N. \ 











ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the pew ilaminent, its qualitics 
chemistry. pressure of liquefaction, ite probable future 
experiments performed with ti A moet valuable series 
of articies, giving in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. DOS 

1015, 1016, 1022 


1994: 1007, 1012, 1014 


035 and 1038, The most recent apparatus of sin 


ple and more elaborate type described and tilustrat« 
in special acetylene Supplement No. 
cents each. 
deulers, 


057. Price 10 
To be had at this office and from ai) news 


WOODEN TANKS. 
For Railroads, Mills and Manufactories 
Builders of S8veei Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty 

W. BR. CALDWELIE CO, 
mm K, Main Street, Louisville, Ky 


Carts, Surrites, 

BUGGIES, “rnin. 
9 Spring Wagons, 
Harness and Saddles shipped ©, O. D. 
anywhere to anyone with 
“a privilege to examine at low- 
at (ert whoiesale prices. Guar- 
nteed as represented or 
















money refunded. Send for 
illustrated catalog aud testt- 
moniais Free, Addr.(in fuil) 
CASH BUYERS’ UNION, 168 Y. Yar Haren Sty OM B15 CHICAGO 


AFRAUD Orcs Se 


coounts, 
“INDELIBLE CHES CHECK PERFORATOR 
Perforates check ; inks holesrigbt through 
the paper fiber with indelible ink. Simple 
automatic, durable, economical. Rest and 
cheapest ever invented Prive, @5. Desc ute. 
ivecircularand termsfree. Wesley 
©o..43 Park Row, N.Y. 


8 ? 
v USE GRINDSTONES 

if eo, we can suppy you. Ali sizes 
mounted and tnumeunted. always 
kept in stock. Remember, we make a 
speciait7of selecting stones for al! ape 
cai purposes Ask for catalogue 


The CLEVELAND STONE CO 
= 2d Floor. Wilshire. Cleveland. 0 


Japanese = 
* Patents. 


Citizens of the United States may now obtain 
patents in Japan. Japan has been very active in 
adopting American and Buropean inventions; 
and as patents heretofore bave been granted 
only for inventions made by native Japanese, 
the foreign inventor could not obtain protection, 
foreign inventions becoming public property 
soon as publication had taken place. Foreigners 
may now obtain Japenese patents, provided the 
application is fled b«fore the invention becomes 
publicly knuwn or weed ia Japan. The popvula- 
tion of Japan ts estimated at about forty s:ilions. 

For furtber partionlars, cost, etc., apply to 


Messrs. MUNN & COMPANY, 
361 Rroadway, New York City. 


Sixty ways, $5; my method, #2, 
100 page book, We. Occult Forces, 





AGENTS Ws LNTED. 








HYPNOTISM 











New York City. 


$7, Masonic Temple, Chicago 








160 


Scientific 





Vldvertisements. 


ORDINARY RATES. 


Inside Page, enck insertion --75 cents a line 
Hack Page. each insertion - --+ 81.00 a line 

te" For some clases of Advertiaementa, Special and 
Fiigher rates are required. 

The above are charges oer agate jine—about eight 
words per line. ‘This notice shows the width of the line 
and is set in agate type. Eneravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment. as the letter press Advertisements must be 
received at Pubiication Office as early as Thursday 
morning to appear tn the following week's issue. 


ribune e Bicycle 








Tested and True. 






The Easiest Runsing Wheel in the Work | 


Ce” Send for Catalogue. 


THE BLACK MFG. CO., 


Nickel Silver 
Watches— 


We are casing all sizes of movements in das 
new metal, 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 


Our °97 Model 
Trump Cyclometer, 


the 10,000 maile wheel recorder, | 
ate all shown in our new catalogues, which | 


will be sent to all. 


The Waterbury Watch Co. 


WATERBURY, CONN. 
AMERICAN SCREW CO’S 


New Gold-Forged Wood Screw 
3” Send for Sample. 
Fetonted May bo, duly 19. Fi, Wet. 29, 8H Ang 19, Oot 2, "0, 
Agra 7, Ma 5 duly 19, 98 
Puovipenc se, R.1 Lesps, Bxe- 
LAND. HAMILTON, ONT. 
AGENCIES 
New York, % Chambers &t. Chicago, 19 Lake St. 
faltimore, 4 W. Gerwan St. San Francisco, 23 Davis St. 
Phtiade! phia 58 Commerce St. Roston, # Pearl St. 


[uPA El tt fa 


MBSALI SSS 
The 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


FACTORING: 





rrr Ss 


This Company owns 
Letters-Patent No. 463,560, 
granted to Emile Berliner 
November 17, 1891, for 
Tele 


covering all 


i combined graph and 
Telephone, 
forms of Microphone 

Transmitters or contact 


Telephones. 





REET 5 ore a a ae oe) oe ee oe ee ee ee oe oe oe oe oe) oe oe oP 


le Al le i i i a a 








It takes a better finish and is more | 








i i i i i i i i ee le i i i a ee ie ed ni nde od de dn nd 


CHICAGO 





American. 


[Marcu 6, 1897. 











rovements patented 1890 inthe U.S.,Canada and Europe, 
FIRE proor fat against sparks, cinders, burning brands, ete. 


STRONG—A heavy canvas foundation. 


LIGHT— Weighs but 85 lbs. per 100 sq. ft. when laid complete 
FLEXIBLE—Contains no coal tar, and retains indefinitely its leather-like pliability 


and toughness. 

EASILY APPLIED Requires no kettle 
laid by any intelligent workman. 
ASBESTOS MATERIALS: LIQUID PAINTS BTEAM-PIPE 


or other expensive apparatus. Can be 


AND BOKER COVERINGS. STEAM PACK NGS, ETC. 


ILLU iNS Th DESCRIPTIVE LISTS AND SAMPLES FREE Ne MAIL. 


H. W. JOHNS [IFG. CO., 87 


Lane, New YORK. 


BOSTON LONDON 

















PHILADELPHIA 


| 











MANUFACTURE OF BICYCLES.- 


| very comprehensive articie giving the éetaile of con 


struction of every part of these vehicies. With 15 en- 


aru vings. 


Vien 


Contammed in SCIENTIFIC AMEKICAN SUP- 
ENT. No. 908. Price Weents. To be had at this 


office and from all newsdealers. 


Che Kennelly Protractor 


and Over 4,000 Other Cools 
are Plustrated, described, and priced in 


Our New 1897 Catalogue. 


Tt is a Book of 710 pages, 10) x7) in. 
free to anyone mentioning this paper, and send- 
ing us 35¢. Discount sheet with each book. 


MONTGOMERY & CO., Makers of High Re 
| Grade Tools, SA 





Bicycles, Watenes Guns, Buggies H 


Sewing Vachives Organs Planes Safes, Tools 
Sealant of o)) varieties sad 1000 other articies 
5 Lists free Cuncago Seana Co . Chiesgo Ili. 


Buy a Watch 


buy as good a case 
as you can afford, 
but first get a 
movement which 
will be accurate. 
Waltham Watches 
are the best time- 
keepers made in the 
world. The 
“RIVERSIDE” and 
“ROYAL” trade 
marks are specially 
recommended. 

For sale by all retail jewelers. 


PRIESTMAN SAFETY OIL ENGINE 
commercial En- 





and Convenient. Chosen by 
Nine Goverrments. Used for 


purpose 
PRIESTMAN & CO., incorp’d, 
530 Bourse Bldg. on ” PHILADELPSIA, PA. 








saves wear of chain, pre- 
creases 





| CYCLE CHAIN ‘se. :peed and comtort. a 
GRAPHITE «wns 1'conts for sample. 


108. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 








Mines in the world. 


interested in Gold Mining. 


BRADLEY PULVERIZER ( 
hardest rock, with the exception 


leaching by cyanide or chlorinati« 

oped rolls and dry stamps, and 
Puilverizer, the Fi 

to any one. 


BRADLEY PULVERIZER < 
DeLamar Mill, DeLamar, Nevada, 


about the 


from the breaker, and they average about ®) tons to each machine, @ m 
a ‘4 mesh screen around the Griffin Mill, and the stuff comes out #@ mesh fine or over, whic 
m; therefore we have concinded to order 10 mere oe Mills. 
after looking into the Huntington Dry Pulverizer, the Narod Pul 
sbie Lucop, the Cook, and vious Se dry pulverizers, unbootiatingly aa FY ar Griffin 


1. Gentlemen: 


one oceasion these 10 mills producec 
least 3) tons per day each on our ore, which is extremely and unusually hard. 


TA Great Mining Triumph 


Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold 
After the most careful investigation he purchased in August, 1895, two 
Griffin Mills, and his report is so remarkable as to demand the careful attention of every one 


We give it in his own words. 


10, Gentlemen:—The two Griffin Mills have been in 
of corundum, that I have ever met during my mini 


HOW 10 GRIFFIN MILLS WoRK. 


DaLABAS'S NEVADA GOLD nay A co., 
T LAK® Crty, UTAH, Nov. 
In answer to your inquiry as “ ‘what the “G 


we to state that we often run 310 tons per 
Pt tons in one day. tan 


Yours very truly, 


These strong letters coming from such representative men are conclusive evidence that 
we are right in claiming that the “Griffin Mill” 
at less cost than any other stamp or pulverizer made. 


Let us send you a free copy of our iilustrated pamphlet, which will tell you all 
great achievements. 


BRADLEY PULVERIZER CO., 92 Strate St., Boston,Mass. 


ili and bring to you other evidence of its 


fine, without elevating or bolting We simply put 
makes 4 for 


day with @ of your wills in operation, and on 
I have no hesitancy in stating that they will regularly produce at 


will produce a larger amount of finer pulp 










New York, Jan. 9, 






it an excellent pul 
We have 
verizer, the 






DeELAMAR. 






fim Mili” is dolug at our 







H. A. COHEN, General Manager. 











THE . 


CHARTER 







GASOLINE ENGINE. 


is used for almost every 

RAPA purpose power is applied | 

AY to under the sun, and is 

ASA) unequaled. 

L447 vutt particulars by addressing 

CHARTER GAS ENGINE CO. 
Box 148, Sterling, til. 





IMPERIAL BALL BEARING AXLE 
97 7 PATTERN 


S,000 sects in use. 
Indorsed oy ee leading 


Bearing Axle Dept. * ¥04-190 Lake Stre Lake a ae 





While Wsicut ror Wercnt in a Bicycle our FIFTY CARBON Steel will last so long 


and TWENTY-FIVE CAKBON Steel wil 


NOTE THE FULL IMPORT OF THE PARALLEL LINES. 
phically make indicates the result of the prolonged | 


The com 
thong of tap boos prnctian az of the world. 


e road 
of safety i. pt . increased by the use of this tube. Ey: eez, Maret manufacturer 
Should insist : every rider should demand fom 


should use it; every dealer insist on having 


THE POPE TUBE CO., coor dl Conn. 








| last only so lom ....., 


so much to its 


e these results is 
to have been 


eajually proven’ the 


No. 4 
BULLS- 
EYE .. 
$12.00. 





Por 4x5 Pictures, 


As Simple... 
Pocket Kodak. 


Loads in da with our 
Film gas oe 


lens, shutter and set of three stops. 
Handsome finish, 


EASTMAN KODAK COMPANY, 
Booklet Free, Rochester, N. Y. 


sen” Che Smoker's Cip? 








tee he poisonous :rritation of tobacco upon 


st on mT 


ae eau 
Peiedtunn Wein tacale ct it 


VOLNEY Ww. ey & CO., 
Friction Pulleys, Clutches & Elevators 


PROVIDENCE R. —— 











NKS 





Saeaas sire Ser se 


New York 


weer 





